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Abstract	  	  
This	   thesis	   is	   centred	   around	   an	   analysis	   of	   faunal	   material	   from	   a	   1990	  
excavation	  at	  site	  R26/141	  on	  Mana	  Island,	  Wellington.	  This	  material	  was	  used	  
to	   infer	   patterns	   of	   change	   over	   time	   in	   the	   uses	   of	   Mana	   Island;	   from	   a	  
temporary	   fishing	   encampment	   in	   the	   early	   fifteenth	   century	   to	   a	   more	  
permanent	  occupation	  by	  Ngāti	  Toa	  in	  the	  early	  nineteenth	  century.	  
Faunal	  material	   from	  three	  culturally	  deposited	   layers	  was	  sorted,	   identified,	  
and	  quantified.	  The	  five	  major	  classes	  contributing	  to	  this	  analysis	  were	  shellfish,	  
fish,	   mammals,	   birds,	   and	   reptiles.	   Several	   of	   these	   classes	   of	   faunal	   material	  
from	  Mana	  had	  been	  partially	  or	  wholly	  identified	  and	  quantified	  in	  the	  past,	  but	  
only	  one	  in	  detail	  enough	  for	  publication.	  	  
Minimum	  numbers	   of	   individuals	   (MNI)	  were	   calculated	   for	   each	   taxon,	   and	  
the	   MNI	   values	   used	   along	   with	   existing	   published	   data	   to	   develop	   meat	   and	  
energy	  yield	  data	  for	  each	  class.	  This	  combined	  data	  was	  used	  to	  analyse	  change	  
over	   time	   in	   catch	   rates,	   habitat	   exploitation,	   dietary	   components,	   and	   activity	  
patterns	  in	  relation	  to	  faunal	  exploitation.	  	  
Shellfish	   were	   not	   a	   large	   contributor	   to	   the	   diet	   of	   the	   occupants	   of	   Mana	  
Island	  during	  either	  occupation	  period.	  What	   shellfish	  was	  present	  was	  mainly	  
locally	   gathered,	   with	   a	   few	   exceptions.	   Those	   few	   exceptions	   varied	   between	  
time	  periods,	  likely	  as	  a	  result	  of	  differing	  mainland	  resource	  patches.	  Fish	  were	  
by	  far	  the	  largest	  contributor	  to	  diet.	  Fishing	  methods	  appeared	  to	  have	  changed	  
over	  time	  to	  a	  heavier	  reliance	  upon	  netting	  in	  the	  later	  occupation.	  A	  decline	  in	  
snapper	   catch	   rates	   was	   also	   noted.	   The	   mammal	   bone	   mostly	   reflected	   the	  
known	  presence/absence	  of	  species	  on	  and	  around	  Mana,	  and	  no	  major	   trends	  
were	  noted.	  Avian	  species	  were	  a	  relatively	  steady	  dietary	  contributor	  over	  time.	  
Moa	   bone	   was	   present	   only	   in	   the	   early	   occupation	   as	   expected.	   Forest	   and	  
coastal	  birds	  were	  the	  most	  commonly	  exploited	  avian	  taxa,	  and	  the	  later	  period	  
occupation	  demonstrated	  a	  decrease	  in	  catch	  rates	  of	  forest	  species	  in	  favour	  of	  a	  
larger	  variety	  of	  coastal	  species.	  Reptilian	  contributions	  to	  diet	  were	  almost	  non-­‐
existent	  in	  the	  early	  period	  occupation,	  but	  boomed	  in	  the	  later	  occupation.	  This	  
was	  suggested	  to	  be	  consistent	  with	  Te	  Rauparaha’s	  penchant	  for	  ngārara	  hunts.	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All	  evidence	  supplied	  in	  the	  analysis	  led	  to	  the	  conclusion	  that	  the	  early	  period	  
occupation	  represented	  by	  Layers	  3	  and	  Black	  were	  the	  remains	  of	  a	  temporary	  
fishing	   encampment,	   populated	   by	   a	   small	   family	   or	   hunting	   group.	   The	   late	  
period	  occupation	  was	  known	  via	  oral	  tradition	  and	  historical	  documentation	  to	  
be	   that	   associated	  with	   Te	   Rangihaeata	   and	   Te	   Rauparaha.	   All	   evidence	   found	  
supports	   the	   presence	   of	   a	   permanent	   village	   with	   residents	   of	   much	   higher	  
status	  than	  the	  early	  period	  occupation.	  
Comparison	   of	   these	   two	   occupation	   periods	   has	   revealed	   some	   stark	  
differences	  in	  the	  way	  Mana	  Island	  has	  been	  used	  and	  occupied	  over	  the	  course	  
of	  New	  Zealand	  history.	  These	  observations	  were	  compared	  to	  the	  wider	  Porirua	  
and	  Cook	  Strait	  regions.	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Chapter	  1 Introduction	  
In	  February	  of	  1990	  a	  three-­‐week	  excavation	  took	  place	  on	  Mana	  Island.	  As	  of	  
late	  2015,	   the	   faunal	  material	   recovered	   from	  site	  R26/141	  had	  yet	   to	  be	   fully	  
identified,	  analysed	  and	  interpreted.	  This	  research	  thesis	  was	  designed	  to	  do	  so.	  
Faunal	  analysis	  is	  a	  remarkably	  useful	  tool	  of	  archaeological	  inquiry.	  From	  this	  
we	  can	  present	  many	  aspects	  of	  human	  life	  and	  behaviour	  as	  they	  relate	  to	  those	  
of	  non-­‐human	  animals,	  and	  use	  this	  information	  to	  assist	  in	  building	  a	  complete	  
picture	   of	   past	   life	   on	  Mana	   Island.	   The	  main	   research	   aim	   of	   this	   thesis	   is	   to	  
investigate	  patterns	  of	  change	  over	  time	  using	  faunal	  remains	  from	  site	  R26/141.	  
Two	  research	  questions	  have	  been	  devised	  to	  assist	  in	  the	  interpretation	  of	  this	  
data.	  
1. What	   patterns	   of	   change	   are	   visible	   in	   the	   faunal	   record	   over	   all	  
occupation	  layers	  of	  site	  R26/141?	  
2. What	   do	   these	   patterns	   of	   change	   suggest	   about	   the	   diet,	   activity,	  
settlement,	  and	  lifestyle	  of	  the	  people	  who	  have	  inhabited	  Mana	  Island?	  
The	   following	   two	   sections	  of	   this	   chapter	  will	   evaluate	   the	  wider	  history	  of	  
archaeological	  disciplines	   in	  New	  Zealand	  as	   they	   relate	   to	   the	   investigation	  at	  
hand.	  The	  final	  section	  will	  present	  a	  brief	  outline	  of	  the	  remaining	  six	  chapters.	  
1.1 Archaeozoology	  in	  New	  Zealand	  
Archaeozoological	   studies	   in	   New	   Zealand	   have	   a	   short	   but	   complicated	  
history.	  The	  commencement	  of	  this	  area	  of	  study	  can	  be	  attributed	  to	  Julius	  von	  
Haast’s	  early	  work	  on	  hunting	  of	  moa	  (Allen	  &	  Nagaoka	  2004).	  His	  investigation	  
into	   moa	   remains	   was	   the	   first	   in	   New	   Zealand	   to	   use	   qualitative	   analysis	   of	  
faunal	   remains	   to	   investigate	   change	   over	   time	   in	   human	   subsistence	   (Allen	  &	  
Nagaoka	  2004).	  Despite	  this	  grand	  start,	  innovation	  in	  archaeozoological	  studies	  
underwent	   a	   lull	   for	   a	   few	  decades,	  with	   faunal	   remains	  used	  mainly	   to	   assign	  
layers	   to	   two	   periods:	   “moa-­‐hunting”	   or	   “post-­‐moa-­‐hunting”	   (Allen	  &	  Nagaoka	  
2004).	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Innovation	  began	  to	  re-­‐emerge	  with	  David	  Teviotdale’s	  analysis	  of	  moa	  bone	  
in	   the	   1930s.	   Teviotdale	   was	   particularly	   concerned	   with	   distinguishing	   sites	  
with	   evidence	   of	  moa	   hunting	   from	   sites	   containing	  worked	  moa	   bone,	   which	  
may	  not	  have	  been	  procured	  by	  hunting	  at	  that	  location	  or	  even	  during	  the	  time	  
period	   of	   their	   use	   (Teviotdale	   1932:38).	   In	   the	   1950s	   Leslie	   Lockerbie	   used	  
faunal	  analytical	  methods	  to	  outline	  a	  model	  of	  change	  from	  the	  “Moa-­‐Hunter”	  to	  
“Classic	  Māori”,	  by	  tracking	  the	  decline	  and	  eventual	  disappearance	  of	  moa	  and	  
the	   increase	   in	   importance	   of	   fish,	   shellfish,	   and	   small	   bird	   species	   (Lockerbie	  
1959).	   In	   several	   Otago	   locations	   he	   also	   took	   into	   account	   environmental	  
change	  as	  a	  possible	  factor	  in	  the	  species	  hunted	  (Lockerbie	  1959).	  Around	  the	  
same	   time	   Jack	   Golson	   was	   instrumental	   in	   determining	   that	   groups	   of	   early	  
Māori	  relied	  differentially	  on	  moa	  and	  other	  faunal	  resources,	  as	  opposed	  to	  the	  
previously	   assumed	   universal	  model	   for	  New	   Zealand	   (Golson	   1959;	   Golson	  &	  
Gathercole	   1962).	   This	   determination	   of	   differential	   reliance	   upon	   important	  
food	   sources	   such	   as	   moa,	   fish	   and	   shellfish,	   and	   horticultural	   foods	   would	  
eventually	  pave	  the	  way	  to	  in-­‐depth	  dietary	  analysis	  in	  New	  Zealand.	  
The	   advent	   of	   dietary	   analysis	   in	   New	   Zealand	   can	   be	   attributed	   to	  Wilfred	  
Shawcross’	   work	   in	   the	   late	   1960s.	   British	   and	   North	   American	   influences	  
informed	   the	   development	   of	   a	   systematic	   process	   designed	   to	   evaluate	   the	  
caloric	  energy	  yielded	  by	  a	  wide	  variety	  of	  fauna	  (Shawcross	  1967).	  He	  used	  this	  
process	  mainly	  to	  inform	  upon	  the	  size	  of	  a	  population	  and	  length	  of	  occupation	  
of	   a	   site.	   The	   first	   use	   of	   this	   methodology	   to	   compare	   the	   relative	   dietary	  
importance	  of	  each	  class	  is	  Ian	  Smith’s	  1985	  dissertation	  on	  sea	  mammal	  hunting	  
in	   New	   Zealand.	   Since	   then	   this	   methodology	   has	   been	   used	   to	   identify	   the	  
dietary	  importance	  of	  individual	  classes	  such	  as	  fish	  and	  shellfish	  (Nichol	  1978;	  
Leach	  et	  al.	  2001;	  Smith	  2004),	  and	  the	  relative	  importance	  of	  dietary	  classes	  as	  
they	  pertain	  to	  change	  over	  time	  and	  the	  possible	  causes	  of	  such	  (Smith	  2017).	  	  
This	   process	   of	   using	   faunal	   remains	   to	   inform	   dietary	   analysis	   will	   be	  
integrated	  into	  this	  research	  project,	  designed	  to	  investigate	  change	  over	  time	  on	  
Mana	  Island.	  The	  results	  of	  this	  analysis	  will	  contribute	  to	  a	  wider	  evaluation	  of	  
the	  lives	  of	  the	  inhabitants,	  and	  how	  their	  use	  of	  the	  island’s	  resources	  may	  have	  
been	  influenced	  by	  societal,	  environmental,	  and	  cultural	  factors.	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1.2 Archaeology	  of	  Islands	  
New	  Zealand	  consists	  of	  two	  very	  large	  islands	  surrounded	  and	  connected	  by	  
many	   much	   smaller	   islands.	   This	   landscape	   has	   led	   some	   archaeologists	   to	  
suggest	   that	  New	  Zealand	   should	  be	   viewed	  and	   interpreted	   as	   an	   archipelago	  
(Robinson	   2016:4).	   Regardless,	   the	   bulk	   of	   archaeology	   in	   New	   Zealand	   has	  
continued	   to	   treat	   the	   North	   and	   South	   Islands	   as	   separate	   entities,	   which	   is	  
readily	   apparent	   in	   studies	   that	   focus	   on	   interconnectivity	   and	   exchange	  
between	  the	  two	  islands	  (Davidson	  &	  Leach	  2001,	  2002;	  Walter	  et	  al.	  2010).	  The	  
surrounding	   islands	   in	   this	   case	   are	   grouped	   into	   “inshore”,	   “offshore”,	   and	  
“outlying”	   –	   with	   outlying	   islands	   being	   those	   not	   visible	   from	  mainland	   New	  
Zealand.	  Almost	   all	   of	   the	   inshore	   and	  offshore	   island	   contain	   evidence	  of	  pre-­‐
nineteenth	   century	  occupation	   (Davidson	  1990:151).	  Although	  by	   far	   the	  most	  
common	  type	  of	  archaeological	  site	  present	  on	  these	  islands	  are	  Māori,	  the	  odd	  
European	  whaling	   station,	   sealing	   camp,	   or	  mining	   sites	   occur	   also,	   along	  with	  
scattered	  historic	  period	  structures.	  	  
In	   a	   culture	   raised	  primarily	   on	   land-­‐based	  modes	   of	   transportation	   such	   as	  
motor	  vehicles,	  like	  our	  culture	  today,	  the	  landscape	  perhaps	  can	  be	  seen	  to	  ‘end’	  
at	  the	  shoreline.	  Transportation	  by	  water	  is	  seen	  primarily	  as	  a	  means	  of	  moving	  
from	  one	  large	  landmass	  to	  another,	  and	  is	  likely	  to	  occur	  very	  few	  times	  in	  the	  
life	  of	  the	  average	  person.	  Islands	  may	  be	  viewed	  as	  an	  unreachable	  destination	  
by	  someone	  who	  does	  not	  possess	  a	  boat	  –	  and	  summarily	  dismissed	   from	  the	  
‘landscape’	  of	  this	  person’s	  world.	  Similarly,	  once	  a	  person	  is	  upon	  the	  island	  in	  
question,	   they	   would	   then	   become	   anchored	   to	   the	   island	   and	   its	   resources,	  
travelling	  only	  when	  absolutely	  necessary.	  	  
In	   contrast,	   a	   culture	   transported	   primarily	   by	   sea-­‐going	   craft	   may	   see	   the	  
landscape	  in	  a	  different	  manner.	  When	  one	  moves	  regularly	  from	  shore	  to	  shore	  
down	   the	   coast	   via	   the	   sea,	   islands	  become	   that	  much	  more	   accessible.	   This	   is	  
seen	   in	   the	   abundance	   of	   archaeological	   sites	   present	   on	   both	   New	   Zealand’s	  
inshore	  and	  offshore	  islands.	  	  
Early	  European	  sites	  on	   islands	  are	  primarily	   those	  associated	  with	  resource	  
gathering	   –	   sealing,	   whaling,	   and	  mining,	   and	   habitation	   sites	   associated	   with	  
such	   (Davidson	  1990).	  Māori	   island	  sites	   contain	   similar	   site	   types	   to	   those	  on	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the	  mainland	   –	   signs	   of	   activity	   related	   to	   habitation	   and	  day-­‐to-­‐day	   life.	  Once	  
major	  difference	  is	  in	  the	  lack	  of	  early	  moa	  hunting	  and	  butchering	  sites,	  due	  to	  
the	   absence	   of	   live	   moa	   on	   most	   offshore	   islands,	   and	   a	   potential	   increase	   in	  
reliance	  upon	  kai	  moana,	   as	   opposed	   to	   inland	   sources	   of	   foods	   such	   as	   forest	  
and	   open	   country	   birds.	   Janet	   Davidson’s	   (1990)	   work	   on	   the	   archaeology	   of	  
New	   Zealand’s	   offshore	   islands	   supports	   these	   assumptions;	   noting	   that	  while	  
some	   of	   the	   very	   remote	   islands	   of	   New	   Zealand	   may	   be	   more	   variable,	   the	  
majority	  of	  inshore	  and	  offshore	  islands	  are	  part	  of	  the	  mainland	  territories	  and	  
may	  be	   treated	  as	   a	  part	   of	   the	   larger	  picture	  of	   the	   landscape.	  This	  work	  will	  
therefore	  consider	  the	  activities	  on	  Mana	  as	  both	  a	  discrete	  entity	  and	  as	  a	  part	  
of	  a	  larger	  network;	  containing	  Kapiti	  Island	  to	  the	  north,	  the	  mainland	  coastline	  
to	  the	  east,	  and	  the	  Cook	  Strait	  region	  to	  the	  south.	  
1.3 Chapter	  Outline	  
This	  research	  is	  laid	  out	  in	  seven	  chapters.	  Chapter	  2	  will	  contain	  the	  physical,	  
oral,	   written,	   and	   archaeological	   history	   of	   Mana	   Island	   as	   the	   site	   context.	  
Chapter	  3	  will	   contain	  a	  detailed	  description	  of	   the	  excavation	  R26/141	  which	  
provided	   the	   faunal	  material	   analysed	   in	   this	   thesis.	   Chapter	  4	  will	   outline	   the	  
analytical	  methodology	   used	   in	   the	   faunal	   analysis.	   Chapter	   5	  will	   contain	   the	  
results	   of	   this	   analysis.	   Chapter	   6	  will	   contain	   a	   discussion	   of	   these	   results	   in	  
relation	   to	   the	   two	  research	  questions.	  Chapter	  7	  will	   summarily	   conclude	   this	  
thesis.	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Chapter	  2 Mana	  Island	  
Mana	  Island	  lies	  approximately	  4km	  west	  of	  Titahi	  Bay	  on	  the	  west	  coast	  of	  the	  
North	  Island,	  just	  north	  of	  the	  Cook	  Strait	  (Fig.	  2-­‐1).	  It	  measures	  2.4	  by	  1.3km	  at	  
its	  widest	  points.	  	  
Figure	  2-­‐1.	  Location	  map	  of	  Mana	  Island	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The	  full	  name	  of	  the	  island	  is	  Te	  Mana	  o	  Kupe	  ki	  Aotearoa,	  and	  it	  has	  briefly	  in	  
the	  past	  been	  referred	  to	  as	  both	  Table	  Island	  and	  Warspite	  Island	  (Day	  1987).	  In	  
this	  thesis,	  it	  will	  be	  referred	  to	  by	  the	  shortened	  “Mana	  Island”	  or	  “Mana”.	  	  
2.1 Regional	  Context	  
In	   the	   previous	   chapter	   the	   potential	   relationship	   of	   Mana	   Island	   to	   the	  
mainland	  was	  discussed	  in	  broad	  terms.	  Due	  to	  the	  high	  likelihood	  of	  other	  sites	  
creating	  an	  interconnected	  network	  that	  either	  includes	  or	  features	  Mana	  Island,	  
this	   site	  will	  be	  compared	   to	  other	  sites	   in	   two	  areas.	  First,	  we	  will	   investigate	  
archaeological	   work	   in	   the	   Cook	   Strait	   region.	   Second,	   we	   will	   investigate	  
archaeological	  work	  in	  the	  Kapiti	  region.	  
2.1.1 Cook	  Strait	  
The	   Cook	   Strait	   region	   has	   been	   occupied	   from	   the	   earliest	   known	   point	   of	  
human	   settlement	   onwards	   (Higham	   et	   al.	   1999).	   Current	   archaeological	  
evidence	  suggests	  that	  the	  initial	  settlement	  of	  New	  Zealand	  occurred	  at	  Wairau	  
Bar	   (just	   over	   70km	   to	   the	   south-­‐west	   of	   Mana	   Island),	   making	   this	   region	   a	  
highly	  significant	  area	  of	  study.	  	  
As	   the	  connecting	  area	  between	  the	  North	  and	  South	   Islands,	   the	  Cook	  Strait	  
could	  potentially	  be	  seen	  as	  two	  separate	  entities	  in	  the	  north	  and	  south	  shores,	  
as	   has	   been	   discussed	   earlier.	   However,	   some	   archaeological	   research	   instead	  
views	   it	   as	  an	  entity	  within	   itself	   (Davidson	  &	  Leach	  2001,	  2002;	  Leach	  1978),	  
which	   is	   how	   this	   region	  will	   be	   approached	   in	   this	   review.	  The	  many	   islands,	  
spits,	   and	   bars	   in	   this	   region	   also	   provide	   us	   the	   opportunity	   to	   tie	   in	   the	  
knowledge	  gained	  from	  research	  into	  seascapes	  and	  island	  archaeology.	  	  
The	  archaeological	  history	  of	   the	  Cook	  Strait	   region	   is	   extensive.	   It	   has	  been	  
the	   focus	   of	   several	   intensive	   studies	   into	   individual	   site	   histories	   (Anderson	  
1973;	   Challis	   1991;	   Davidson	   1978;	   Higham	   et	   al.	   1999;	   Leach	   1976),	   and	   of	  
investigations	   into	  subsistence	  practices	  (mainly	   fishing)	  (Horwood	  et	  al.	  1998;	  
Leach	  et	  al.	  1995;	  Leach	  et	  al.	  1999;	  Leach	  2006).	  Some	  of	  these	  studies	  will	  be	  
very	   relevant	   to	   the	   work	   done	   here.	   It	   has	   been	   established	   that	   human	  
settlement	   in	   multiple	   areas	   on	   both	   the	   north	   and	   south	   shores	   was	   well	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underway	  by	  the	  early	  fourteenth	  century	  AD	  (Challis	  1991;	  Higham	  et	  al.	  1999;	  
Leach	   1976).	   In	   Palliser	   Bay	   on	   the	   northern	   shores	   of	   the	   Cook	   Strait	   it	   was	  
determined	   that	   human	   settlement	   was	   most	   intense	   in	   the	   earliest	   stages	   of	  
New	  Zealand	  occupation,	  trailing	  off	  around	  the	  fifteenth	  century	  AD	  and	  almost	  
completely	  ceased	  by	  the	  middle	  of	  the	  seventeenth	  century	  (Leach	  1976).	  	  
Several	   studies	   in	   this	   region	   have	   also	   demonstrated	   more	   far-­‐reaching	  
theories	   using	   data	   from	   the	   Cook	   Strait	   region.	   This	   area	   has	   been	   used	   to	  
demonstrate	   the	  complex	   trade	  networks	  spanning	  New	  Zealand	  by	  analysis	  of	  
the	  stone	  types	  found	  in	  the	  region	  over	  time	  (Leach	  1978).	  This	  data	  was	  used	  
to	  argue	  that	  sites	  that	  are	  known	  to	  be	  ‘early’	  are	  not	  “of	  initial	  settlement	  age”	  if	  
displaying	   this	   pattern	   of	   reliance	   upon	   imported	   stone	   –	   although	   this	  
seemingly	   disregards	   the	   rapid	   speed	   at	   which	   trade	   networks	   may	   be	  
established.	  
The	  individual	  site	  investigations	  from	  the	  Cook	  Strait	  are	  often	  related	  back	  to	  
theories	  of	  human	  colonisation	  over	  the	  rest	  of	  New	  Zealand.	  The	  occupation	  of	  
Wairau	  Bar	  was	  determined	  to	  be	  brief	  and	  highly	  mobile	  (Kinaston	  et	  al.	  2013),	  
reflecting	   the	   “transient	   village”	   theory	   of	   early	   settlers	   moving	   with	   the	  
depletion	   of	   resource	   patches	   (Anderson	  &	   Smith	   1996).	   However,	   it	   is	  worth	  
noting	  that	  the	  Cook	  Strait	  has	  settlement	  difficulties	  that	  no	  other	  region	  in	  New	  
Zealand	   has.	   This	   region	   lies	   at	   the	   southern	   end	   of	   the	   part	   of	   New	   Zealand	  
capable	  of	  reliable	  horticulture,	  and	  at	   the	  northern	  end	  of	  easily	  available	  and	  
plentiful	  supplies	  of	  sea	  mammals	  (Davidson	  &	  Leach	  2001:119).	  Consequently,	  
post-­‐moa	  extinction	  and	  seal	  population	  decline,	  subsistence	  became	  difficult	  in	  
this	  region	  for	  a	  period	  of	  time	  before	  the	  arrival	  of	  Europeans	  (and	  subsequent	  
new	  trading	  network)	  due	  to	  the	  lack	  of	  available	  fat	  and	  carbohydrate	  sources	  
(Davidson	   &	   Leach	   2002:258).	   This	   effect	   will	   be	   discussed	   in	   relation	   to	  
settlements	   during	   the	   relevant	   time	   periods	   after	   the	   presentation	   of	   the	  
analytical	  results.	  	  
2.1.2 Kapiti	  region	  
Mana	   Island	   is	   likely	   to	   have	   been	   part	   of	   a	   larger	   sphere	   of	   occupation	   at	  
many	  points	   in	   the	  past.	  This	  was	  most	  definitely	   true	  during	  Te	  Rangihaeata’s	  
occupation	  of	  Mana	  in	  the	  early	  to	  mid	  nineteenth	  century.	  Other	  Ngāti	  Toa	  are	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known	  to	  have	  had	  living	  sites	  in	  the	  area	  at	  the	  time,	  including	  Te	  Rauparaha’s	  
settlement	   on	   Kapiti	   Island	   to	   the	   north,	   and	   his	   pā	   at	   Plimmerton	   on	   the	  
mainland	   adjacent	   to	  Mana;	   and	  Te	  Rauparaha’s	   brother	   (Rangihaeata’s	   uncle)	  
Nohoroa	  was	  known	  to	  have	  occupied	  a	  pā	  at	  Paremata.	  This	  pā	  was	  excavated	  in	  
the	  1960s	  as	  part	  of	  a	  salvage	  excavation	  (Davidson	  1978).	  A	  similar	  excavation	  
was	  also	  undertaken	  nearby	  at	  Te	  Ika	  ā	  Maru	  Bay	  (Davidson	  1976).	  	  
Multiple	   investigations	   into	   fish	   catch	   rates	   have	   been	   performed	   in	   the	  
regions	  around	  and	  near	  Mana	  Island.	  Two	  notable	  studies	  use	  data	  from	  Mana	  
(Horwood	  et	  al.	  1998)	  and	  Te	  Ika	  ā	  Maru	  Bay	  (Davidson	  1976;	  Leach	  et	  al.	  1995)	  
to	   analyse	   fish	   selection	   and	   fishing	   technique	   in	   this	   region,	   and	   compare	   the	  
results	  to	  the	  wider	  Cook	  Strait	  region.	  	  	  
Several	   reports	   have	   yielded	   occupation	   dates	   for	   the	   area	   that	   may	   prove	  
useful	   in	   analysing	   resource	   procurement	   or	   settlement	   networks	   that	   include	  
Mana	  Island.	  A	  Paremata	  midden	  site	  has	  been	  dated	  to	  the	  fourteenth	  or	  early	  
fifteenth	  century	  (Leach	  et	  al.	  1995:64),	  which	  appears	  to	  predate	  the	  Ngāti	  Toa	  
occupation	  in	  the	  area,	  and	  may	  relate	  to	  the	  earlier	  occupation	  of	  Mana.	  In	  1997	  
Bruce	   McFadgen	   identified	   two	   main	   cultural	   periods	   in	   Māori	   history	   in	   the	  
Kapiti/Horowhenua	  region,	  based	  on	  all	  sites	   in	  the	  area	  as	  of	  the	  then-­‐current	  
date.	  The	  sites	  were	  dated	  by	   their	   stratigraphic	   relationship	  with	   the	  building	  
phases	   of	   the	   dune	   belt	   and	   by	   oral	   tradition.	   The	   earliest	   period	   is	   dated	  
approximately	   to	   the	  mid-­‐fifteenth	   to	  mid-­‐sixteenth	   century	   AD,	   and	   the	   later	  
period	   to	   just	   before	   and	   after	   European	   arrival	   in	   the	   area	   (McFadgen	  1997).	  
Due	   to	   the	   close	   proximity	   of	   the	   Kapiti	   region	   to	   Mana	   Island,	   matching	  
occupation	  dates	  may	  indicate	  that	  this	  area	  has	  always	  been	  a	  part	  of	  a	  network	  
of	  occupation	  and/or	  resource	  procurement	  sites.	  
2.2 Environment	  
This	  section	  will	  focus	  on	  the	  environmental	  aspect	  of	  Mana	  Island,	  both	  in	  the	  
past	  and	   today.	  The	  climate	  and	  geology	  will	  be	  assessed	   first,	   followed	  by	   the	  
flora	  and	  fauna	  both	  native	  and	  introduced.	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2.2.1 Landscape	  
Mana	  appears	   from	  a	  distance	   to	  be	  a	   flat	  plateau,	  but	   is	   in	   fact	  dissected	  by	  
numerous	   streams	   and	   valleys	   that	   drain	   towards	   the	   southeast,	   creating	   an	  
amphitheatre-­‐like	   island	   most	   easily	   accessed	   by	   the	   inland-­‐facing	   beach	  
coastline	   (Timmins	  et	  al.	  1987;	  Chester	  &	  Raine	  1990).	  The	  climate	  on	  Mana	   is	  
described	  as	  “mild	  and	  frost-­‐free”,	  with	  winds	  often	  reaching	  gale-­‐force	  from	  the	  
north-­‐west	   (Jones	   1985).	   The	   northern,	   western,	   and	   southern	   coasts	   are	  
bounded	   by	   cliffs	   that	   range	   from	   75	   to	   120	  metres	   in	   height	   (Timmins	   et	   al.	  
1987).	  All	  present-­‐day	  structures	  on	  the	  island	  (with	  the	  exception	  of	  lighthouse	  
foundations	  to	  the	  north)	  are	  found	  on	  the	  south-­‐eastern	  shoreline.	  	  
Dark	   grey	   argillites	   and	   greywacke	   sandstones	  make	   up	   the	   basement	   rock,	  
typical	   of	   the	  Wellington	   area	   (Timmins	   et	   al.	   1987:41).	   These	   are	   capped	   by	  
Pleistocene	  age	  gravels	  deposited	  prior	  to	  the	  island’s	  emergence	  from	  the	  water,	  
and	  in	  some	  places	  the	  gravel	  is	  capped	  in	  turn	  by	  loess	  (Timmins	  et	  al.	  1987:41).	  
The	   shoreline,	   where	   the	   excavation	   relevant	   to	   this	   study	   took	   place,	  
predominantly	   consists	   of	   rocky	   outcrops	   and	   stacks	   and	   beach	   gravels	  
(Timmins	  et	  al.	  1987).	  The	  soils	  on	  the	  island	  are	  well-­‐suited	  to	  the	  cultivation	  of	  
kumara,	  as	  they	  are	  predominantly	  light,	  consisting	  of	  silt	  or	  fine	  sand	  loams	  and	  
yellow-­‐brown	  sands	  (Jones	  1985).	  
2.2.2 Flora	  	  
Before	   the	   first	   signs	   of	   human	   colonisation,	   kanuka/manuka	   scrub	  was	   the	  
dominant	   forest	   cover	   on	  Mana.	   The	   original	   island	   flora	  was	   greatly	  modified	  
pre-­‐European	   arrival,	   however	   the	   modern	   day	   vegetation	   still	   contains	  
elements	  of	  the	  original	  (Timmins	  et	  al.	  1987).	  In	  1986	  Mana	  was	  mainly	  covered	  
with	  ryegrass	  and	  white	  clover	  (Chester	  &	  Raine	  1990),	  both	  introduced	  species.	  
However,	  there	  were	  patches	  of	  tauhinu	  shrubland	  and	  kanuka-­‐manuka	  scrub	  in	  
the	   valleys,	   and	   kanuka	   forest	   in	   one.	   Chester	   and	  Raine	   concluded	   from	   their	  
pollen	  analysis	  that	  by	  the	  nineteenth	  century	  the	  island	  had	  both	  grassland	  and	  
shrubby	  forest,	  similar	  to	  modern	  day.	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2.2.3 Fauna	  
A	  1911	  account	  of	   the	   island	  by	  B	  C	  Aston	  notes	   the	  presence	  of	  muttonbird	  
holes	  near	   the	   lighthouse,	  and	  the	  potential	  of	   these	  holes	  housing	  tuatara	  also	  
(Timmins	   et	  al.	   1987).	   Several	   species	   of	   lizard	   are	   commonly	   found	   on	  Mana,	  
including	  McGregor’s	   skink	   (Cyclodina	  macgregori)	   and	   the	   gold-­‐striped	   gecko	  
(Hoplodactylus	   chrysosireticus)	   (Newman	   1994).	   Mammalian	   herbivores	   have	  
been	   farmed	  on	  Mana	   in	   the	  past,	   including	   sheep	  and	   cattle	   (Horwood	  1991).	  
Today,	  Mana	   is	   a	   Crown-­‐owned	   ecosanctuary	   free	   of	   all	   introduced	  herbivores	  
and	  predators	  (with	  the	  possible	  exception	  of	  mice)	  (Timmins	  et	  al.	  1987).	  
As	  will	  be	  seen	  in	  later	  chapters,	  Mana	  Island	  is	  also	  home	  to	  many	  species	  not	  
referred	  to	  in	  published	  literature,	  but	  found	  in	  midden	  deposits.	  Timmins	  et	  al.’s	  
(1987)	   suggestion	   of	   the	   presence	   of	   tuatara	   is	   proved	   correct	   and	   almost	   all	  
species	   of	   lizard	   observed	   by	   Newman	   are	   found	   (1994).	   There	   are	   a	   vast	  
number	  of	  bird	  species	  present,	   ranging	   from	  forest	   to	  coastal	   to	  open	  country	  
habitats.	   Fish	   are	   found	   in	   abundance,	   reflecting	   the	   species	   range	   available	  
around	  Mana	   today.	   As	   the	   predominant	   shoreline	   is	   rocky	   coast,	   the	   range	   of	  
shellfish	   species	   present	   on	   Mana	   are	   restricted	   to	   rocky	   shore	   species.	   It	   is	  
apparent	   that	   at	   some	   point	   introduced	   mammals	   (rat,	   rabbit,	   mice,	   and	  
brushtail	  possum)	  were	  present,	  although	  they	  have	  since	  been	  eradicated.	  
2.3 History	  
2.3.1 Oral	  tradition	  	  
Mana	   is	  known	  to	  have	  been	  occupied	  on	  and	  off	  since	   the	  arrival	  of	   tangata	  
whenua	  in	  New	  Zealand.	  The	  island’s	  full	  name	  –	  Te	  Mana	  o	  Kupe	  ki	  Aotearoa	  -­‐	  	  
may	  indicate	  a	  connection	  to	  New	  Zealand’s	  first	  settlers	  (Smith	  1984),	  implying	  
settlement	  may	  have	  occurred	  on	  Mana	  from	  the	  very	  earliest	  occupation	  dates	  
known	   to	   New	   Zealand	   history.	   Some	   oral	   tradition	   reports	   that	   Mana	   was	  
named	  by	  Kupe’s	  daughter	  Mohuia,	  and	  that	  he	  and	  his	   family	   lived	  there	   for	  a	  
time	  after	  their	  arrival	  (Porirua	  Museum	  n.d.).	  However	  it	  may	  also	  be	  suggested	  
that	   the	  name	   refers	   to	  not	   to	  Kupe	   the	  Navigator,	   but	   to	  Kupe	   II,	   indicating	   a	  
later	  period	  of	  occupation	  than	  initially	  supposed.	  Mana	  is	  known	  to	  have	  been	  
occupied	  in	  the	  past	  by	  Ngāti	  Tara	  Tokanui,	  Ngāti	  Ira,	  and	  finally	  by	  Ngāti	  Toa.	  At	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the	  time	  Ngāti	  Toa	  were	  led	  by	  Te	  Rauparaha	  and	  the	  occupation	  on	  Mana	  Island	  
was	  known	  to	  have	  been	  occupied	  permanently	  by	  his	  nephew	  Te	  Rangihaeata	  –	  
although	   Rauparaha	   was	   reported	   to	   have	   had	   a	   whare	   on	   Mana	   also.	  
Rangihaeata’s	  whare	  Kai	   Tangata	   is	   depicted	   below	   (Fig.	   2-­‐2).	   This	   occupation	  
continued	   until	   ca.	   1843,	   when	   Te	   Rangihaeata	   left	   to	   built	   a	   “fighting	   pā”	   at	  
Pauatahanui	  (Porirua	  Museum	  n.d.).	  
Despite	   no	   longer	   residing	   permanently	   on	   Mana	   from	   the	   1840s	   onwards	  
Ngāti	  Toa	  retained	  their	  claim	  until	  1865,	  when	  the	  Crown,	  after	  a	   lengthy	  and	  
tumultuous	   investigation	   into	   ownership	   of	   the	   island,	   purchased	   Mana	  
simultaneously	  from	  both	  its	  European	  claimant	  and	  Ngāti	  Toa.	  	  
2.3.2 Written	  record	  	  
The	  most	  obvious	  written	  records	  of	  Mana	  Island	  pertain	  to	  the	  ownership	  of	  
Mana,	   a	   short	   but	   complicated	   history.	   In	   1832	   Mana	   was	   “sold”	   (subject	   to	  
debate)	   by	   Te	   Rauparaha,	   Te	   Rangihaeata,	   and	   Nohoroa	   to	   George	   Bell,	  
Figure	   2-­‐2.	   ‘Kai	   Tangata’.	   Lithograph	   by	   J.W.	   Giles,	   after	   an	   1844	   painting	   by	   George	   Angas.	  
Alexander	  Turnbull	  Library,	  PUBL-­‐0014-­‐04	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Alexander	   Davidson,	   and	   Archibald	   Mossum.	   Soon	   after	   the	   initial	   purchase	  
Davidson	   sold	   his	   share	   to	   Bell,	   and	   Mossman	   sold	   his	   to	   a	   merchant	   named	  
Frederick	  Peterson	  (Horwood	  1991).	  Bell	  began	  farming	  sheep	  on	  Mana	  within	  
the	  year	  of	  sale.	  He	  soon	  opened	  a	  small	  whaling	  station	  also,	  to	  be	  taken	  over	  by	  
brothers	   Alec	   and	   Thomas	   Fraser	   in	   1837	   (Horwood	   1991).	   This	   station	  
continued	   operation	   until	   at	   least	   1845	   (Horwood	   1991),	   although	   the	   Fraser	  
brothers	   resided	  on	  Mana	   for	  at	   least	  another	  20	  years	  after	   the	   closing	  of	   the	  
station	   (Wellington	   Independent	   21	   Nov	   1865:4).	   Upon	   Bell’s	   death	   in	   1838,	  
Mana	   was	   passed	   to	   his	   father	   Thomas	   Bell,	   who	   sold	   the	   island	   to	   Henry	  
Moreing	  for	  750	  pounds	  (Horwood	  1991).	  Moreing	  also	  gained	  Peterson’s	  share,	  
making	  him	  the	  sole	  shareholder	  of	  Mana	  by	  1841	  (Horwood	  1991).	  This	  claim,	  
however,	  was	  disputed	  by	  both	  Ngāti	  Toa	  and	  the	  Fraser	  brothers.	  	  
Transcripts	   from	   the	   court	   proceedings	   from	   Commissioner	   Spain’s	  
investigation	   into	   the	   ownership	   of	   Mana	   have	   recorded	   Henry	   Moreing’s	  
presentation	  of	  documentary	  evidence	  of	   the	  signed	  agreement	  with	  Ngāti	  Toa,	  
the	  transfer	  of	  Bell’s	  estate	  to	  his	   father,	  and	  all	   transfers	  of	  shares	  since	  initial	  
purchase	  in	  support	  of	  his	  claim	  to	  ownership	  of	  Mana	  Island	  (Moreing	  n.d.).	  	  
An	   examination	   of	   Te	   Rangihaeata	   by	   Moreing’s	   attorney	   Mr	   Rops	   and	  
Commissioner	  Spain	  records	  his	  claim	  not	  to	  have	  understood	  the	  document	  he	  
had	  signed,	  having	  believed	  at	  the	  time	  that	  the	  agreement	  undertaken	  was	  for	  
Bell	  alone	  to	  live	  and	  farm	  on	  Mana,	  but	  that	  the	  island	  was	  not	  his	  to	  own	  and	  
pass	   on.	   After	   Bell’s	   death	   the	   expectation	   was	   that	   Mana	   was	   to	   be	   vacated.	  
Instead,	  “a	  stranger	  now	  [resides]	  on	  the	  island”.	  He	  claimed	  that	  he	  signed	  the	  
document	  under	  the	  urgings	  of	  George	  Rops	  (not	  the	  same	  person	  as	  Moreing’s	  
attorney;	  potentially	  “Ross”),	  who	  reassured	  Te	  Rangihaeata	  that	  the	  paper	  was	  
“a	   matter	   of	   no	   consequence”.	   Rangihaeata	   concluded	   the	   examination	   with	   a	  
clear	   denial	   of	   ever	   having	   knowingly	   sold	   land	   permanently	   to	   European	  
settlers.	  	  
The	   records	  of	  Te	  Rauparaha’s	   examination	  by	   the	  Commission	  demonstrate	  
an	  unequivocal	  	  denial	  of	  ever	  having	  sold	  the	  land,	  or	  having	  signed	  the	  papers	  
of	   sale.	   When	   presented	   with	   documents	   and	   asked	   if	   he	   had	   signed	   them,	  
Rauparaha	  asserted	  that	  the	  mark	  present	  was	  not	  made	  by	  him.	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Land	  ownership	  of	  Mana	  Island	  was	  eventually	  awarded	  by	  the	  Commissioner	  
to	   Henry	   Moreing	   in	   1845,	   “excepting	   Native	   Pahs”.	   In	   1850-­‐51	   the	   Fraser	  
brothers	   attempted	   to	   contest	   Moreing’s	   claim.	   Documents	   indicate	   that	   they	  
presented	   evidence	   indicating	   an	   agreement	   of	   sale	   between	   themselves	   and	  
Peterson,	  but	  as	  they	  could	  not	  produce	  evidence	  that	  a	  sale	  had	  been	  followed	  
through	  with	  their	  claim	  was	  rejected	  by	  the	  Commissioner	  (perhaps	  in	  part	  due	  
to	   their	   refusal	   to	  allow	  a	   survey	   to	  be	  done	  by	   the	  Crown	  on	  Mana)	   (Moreing	  
n.d.).	  
The	   land	   ownership	   dispute	   continued	   until	   1865,	   when	   the	   Crown	   finally	  
purchased	   the	   island	   from	   Moreing,	   and	   paid	   the	   Ngāti	   Toa	   300	   pounds	  
compensation	  for	  the	  initial	  “sale”	  (Horwood	  1991).	  Then	  followed	  a	  century	  of	  
leasehold	  farming,	  until	  1973	  when	  the	  Ministry	  of	  Agriculture	  and	  Fisheries	  put	  
it	   to	   use	   as	   an	   exotic	   sheep	   quarantine	   and	   breeding	   station.	   Following	   a	  
suspected	  outbreak	  of	  scrapie	  in	  1978	  the	  island	  was	  used	  temporarily	  for	  cattle	  
farming	   (Day	   1987).	   Today	   Mana	   Island	   is	   a	   nature	   reserve	   for	   endangered	  
species	   and	   is	   subject	   to	   an	   ongoing	   revegetation	   programme	   run	   by	   the	  
Department	  of	  Conservation.	  
2.4 Archaeology	  
Archaeological	   work	   on	   Mana	   Island	   began	   in	   1963	   when	   the	   Wellington	  
Archaeological	   Society	   surveyed	   sites	   primarily	   around	   the	   landing	   area	  
(Horwood	   1991).	   A	   drainage	   trench	   that	   was	   laid	   in	   1973	   revealed	   a	   cultural	  
deposit,	  which	  was	  examined	  by	  New	  Zealand	  Historic	  Places	  Trust	  archaeologist	  
Jim	  McKinlay.	  The	  midden	  deposit	  collected	  and	  analysed	  by	  McKinlay	  contained	  
midden	   consisting	   of	   fish	   and	   bird	   bone,	   shell,	   and	   a	   few	   Māori	   artefacts	  
(Horwood	  1991).	  	  
In	   1985	   Kevin	   Jones	   revisited	   Mana	   with	   the	   aims	   of	   reinterpreting	   and	  
updating	   the	   1963	   survey	   and	   developing	   a	   management	   plan	   for	   the	  
archaeological	   features	   under	   threat	   (Jones	   1985).	   He	   also	   intended	   to	   survey	  
several	  areas	  not	  covered	  by	  the	  1963	  survey,	  such	  as	  the	  lighthouse	  foundations	  
and	   the	  ditch	  and	  bank	   features	  nearby.	  Test	  pits	  were	  dug	   in	  possible	   garden	  
soils,	  but	  were	  not	  able	  to	  be	  dug	  along	  the	  shoreline	  due	  to	  the	  heavy	  vegetation	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cover.	   Jones	   concluded	   that	   gardening	   soils	   are	   present	   on	   Mana	   near	   the	  
lighthouse	  foundations,	  and	  he	  noted	  several	  kumara	  pits	  (including	  some	  near	  
the	   landing	   strip).	   Jones	   also	   dated	   several	   of	   the	   features	   surveyed	   in	   this	  
report.	  The	  ditch	  and	  bank	  features	  are	  dated	  to	  post-­‐European	  arrival	  on	  Mana	  
Island,	  approximately	  1830-­‐1880	  AD	  (Jones	  1987),	  and	  Jones	  attributed	  them	  to	  
the	  presence	  of	  Scottish	  and	   Irish	   immigrants.	  Gardening	  soils	   in	   the	  area	  near	  
the	   lighthouse	  were	   attributed	   to	   the	   same	   peoples	   and	   time	   period.	   The	   only	  
evidence	  of	  gardening	  earlier	  than	  this	  period	  were	  a	  series	  of	  kumara	  pits	  near	  
the	   landing	   strip.	  He	  confidently	  attributed	   these	   to	  Māori	  occupation,	  but	  was	  
uncertain	   whether	   they	   derived	   from	   the	   nineteenth	   century	   Ngāti	   Toa	  
occupation	  or	  to	  earlier	  occupations.	  
Pamela	   Chester	   and	   Ian	   Raine’s	   1990	   report	   on	   Mana	   Island	   revegetation	  
provides	  the	  only	  radiocarbon	  dates	  from	  Mana	  other	  than	  the	  samples	  taken	  by	  
Horwood.	  They	  aimed	  to	  investigate	  the	  present	  and	  past	  states	  of	  vegetation	  on	  
Mana	  (Chester	  &	  Raine	  1990).	  They	  report	  that	  at	  the	  time	  of	  the	  ditch	  and	  bank	  
feature	   building,	   scrubland	   clearing	   had	   already	   taken	   place.	   The	   earliest	  
scrubland	   clearing	   on	   the	   island	   would	   represent	   the	   earliest	   inhabitation	   of	  
people	   in	   the	   area.	   Based	   on	   the	   earliest	   evidence	   of	   scrubland	   clearing,	   the	  
conventional	   radiocarbon	   age	   for	   the	   earliest	   inhabitation	   of	  Mana	   Island	  was	  
estimated	  at	  560	  ±	  160	  years	  BP.	  Chester	  and	  Raine	  note	  also	  that	  this	  is	  close	  to	  
the	  date	  estimated	  by	  Mildenhall	  in	  1979	  for	  the	  first	  settlement	  in	  Pauatahanui	  
Inlet.	  However,	  calibration	  of	   this	  date	  demonstrates	  a	  95.4%	  confidence	  range	  
of	   1164-­‐1800	   AD,	   which	   spans	   from	   the	   earliest	   known	   date	   of	   New	   Zealand	  
colonisation	  to	  only	   twenty	  years	  earlier	   than	  the	  Ngāti	  Toa	  occupation	  period.	  
This	  date	   is	   therefore	  of	  no	  use	   in	  determining	   the	  earliest	  occupation	  dates	  of	  
Mana	  Island	  
The	  most	  recent	  and	  extensive	  archaeological	  excavation	  to	  have	  occurred	  on	  
Mana	  was	  directed	  by	  Dr.	  Michelle	  Horwood	   in	  1990.	  The	   faunal	   remains	   from	  
this	   excavation	   are	   analysed	   in	   this	   report,	   and	   results	   from	   Horwood’s	   1991	  
publication	   and	   field	   notes	   will	   supplement	   this	   analysis.	   The	   excavation	   and	  
initial	  results	  are	  described	  in	  detail	  in	  the	  following	  chapter.	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Chapter	  3 Archaeology	  of	  Site	  R26/141	  
In	  1990	  Dr.	  Michelle	  Horwood	  led	  an	  excavation	  that	  aimed	  to	  investigate	  pre-­‐
contact	   Māori	   life	   on	  Mana	   Island.	   This	   excavation	   was	   described	   in	   detail	   by	  
Horwood	   (1991).	   Relevant	   location	   information	   and	   layer	   descriptions	   are	  
reproduced	   here	   briefly	   for	   comparative	   purposes.	   All	   information	   in	   this	  
chapter	   is	  sourced	   from	  Horwood’s	  publication	  and	   field	  notes	  (Horwood	  n.d.),	  
unless	  stated	  otherwise.	  
3.1 Site	  Description	  
This	   excavation	   consisted	  of	   two	  main	   areas	   and	  multiple	   test	   pits.	   The	   first	  
area	  (R26/141)	  was	  located	  at	  the	  northern	  end	  of	  the	  landing	  strip,	  on	  a	  ridge	  
overlooking	  the	  beach.	  It	  overlapped	  the	  area	  where	  Kai	  Tangata	  was	  known	  to	  
be	   located.	   It	  was	  placed	  approximately	  20m	  back	   from	   the	  high	   tide	   line.	  The	  
second	  excavation	  (R26/141A)	  took	  place	  at	  the	  southern	  end	  of	  the	  site,	   in	  an	  
area	  with	  visible	  disturbed	  midden.	  The	  two	  areas	  will	  be	  referred	  to	  henceforth	  
as	   the	   ‘northern	   site’	   and	   the	   ‘southern	   site’.	   The	   test	  pits	  were	  dug	  at	   various	  
points	  of	  interest	  throughout	  the	  site.	  
The	   faunal	  material	   recovered	  came	   from	  both	  areas	  and	  all	   test	  pits.	   In	   this	  
thesis,	  only	   the	  northern	  site	  will	  be	  analysed	  and	  discussed.	  This	  was	  decided	  
for	  several	  reasons.	  First,	   the	  collection	  of	  material	   from	  the	  entire	  site	  was	  far	  
too	  sizeable	  to	  complete	  the	  analysis	  within	  the	  time	  frame	  specified.	  Secondly,	  it	  
was	  determined	  from	  Horwood’s	  investigations	  that	  the	  northern	  site	  contained	  
information	   from	  both	   the	  earlier	  and	   later	  occupation	  periods	   represented	  on	  
Mana,	  whereas	  the	  southern	  site	  contained	  only	  early	  material.	  It	  was	  concluded	  
that	   the	   northern	   site	   contained	   sufficient	   material	   with	   enough	   variability	   to	  
provide	  the	  basis	  for	  a	  comprehensive	  analysis	  of	  change	  over	  time.	  	  
Figure	  3.1	  illustrates	  the	  location	  of	  excavation	  R26/141	  in	  relation	  to	  modern	  
topography	   and	   details	   from	   varying	   sources	   of	   relevance	   to	   the	   site.	   This	  
illustration	  is	  reproduced	  exactly	  from	  Horwood	  (1991:7,	  Figure	  2).	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Figure 2: Location map of the landing area on Mana Island showing the NorU1cm 
excavation at Site R26/141 as well as features from Swainson' s 1862 map in relation to U1e 
modem topographical features (after B. G. McFadgen). 
Figure	  3-­‐1.	  Location	  map	  of	  site	  R26/141	  on	  the	  landing	  strip	  of	  Mana	  Island,	  showing	  features	  
relevant	  to	  the	  1990	  excavation.	  Reproduced	  directly	  from	  	  Horwood	  (1998)	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3.2 Stratigraphy	  of	  R26/141	  
The	   northern	   site	   consisted	   of	   five	   stratigraphic	   layers,	   several	   lenses,	   and	  
numerous	  features.	  Some	  of	  the	  layers	  were	  badly	  disturbed.	  The	  excavation	  grid	  
transected	   a	   drainage	   trench	   dug	   in	   1973,	   in	   order	   to	   relocate	   the	   faunal-­‐rich	  
midden	  uncovered	  when	   the	   trench	  was	   dug.	   The	   layer	   naming	   and	   order	   has	  
been	  reproduced	  here	  in	  a	  simplified	  illustration	  for	  quick	  reference	  (Fig.	  3-­‐2).	  
The	   uppermost	   cultural	   layer	   was	   named	   Layer	   1.	   It	   was	   composed	   of	   a	  
gravelly	   brown	   soil,	   and	  was	   heavily	   disturbed.	  Modern	  materials	  were	  mixed	  
throughout	   it,	   as	   were	   both	   contact-­‐period	   European	   and	   occasional	   Māori	  
artefacts.	   Midden	   was	   also	   a	   large	   component.	   This	   layer	   was	   approximately	  
25cm	  at	  its	  thickest,	  as	  well	  as	  composing	  the	  fill	  in	  the	  drainage	  trench.	  	  
Beneath	  (and	  sometimes	  throughout)	  Layer	  1	  were	  a	  number	  of	  yellow	  gravel	  
or	   clay	   lenses,	   similar	   to	   the	   yellow	   substratum,	   that	   were	   concluded	   to	   be	  
redeposited	  material	  from	  the	  digging	  of	  the	  drainage	  trench.	  	  
Layer	   2	   consisted	   of	   a	   dark	   brown	   gravelly	   soil.	   It	   contained	   both	   contact-­‐
period	   European	   and	   Māori	   artefacts,	   along	   with	   abundant	   midden	   remains.	  
Hāngi	   pits	   were	   present	   throughout	   this	   layer.	   The	   midden	   and	   artefacts	  
appeared	  to	  be	   far	  more	  concentrated	  north	  of	   the	  drainage	  trench	  than	  south.	  
Figure	  3-­‐2.	  Simplified	  illustration	  of	  the	  stratigraphic	  layers	  of	  site	  R26/141	  
The	  Gravel	  Layer,	  Black	  Layer,	  and	  stone	  pavement	  were	  absent	  south	  of	  the	  drainage	  trench	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Similarly,	  European	  artefacts	  were	  almost	  entirely	  confined	  to	  the	  upper	  30cm,	  
whereas	   Māori	   artefacts	   were	   found	   in	   greater	   concentration	   from	   30-­‐50cm	  
depth.	  
The	   layer	   below	   this,	   the	   Gravel	   Layer,	   was	   only	   present	   in	   quantities	   that	  
could	   be	   defined	   as	   a	   complete	   layer	   south	   of	   the	   drainage	   trench.	   It	   was	  
composed	   of	   a	   fine	   gravel	   containing	   small	   amounts	   of	   faunal	   and	   artefactual	  
material.	  It	  was	  concluded	  that	  it	  was	  likely	  to	  be	  a	  natural	  deposit,	  and	  that	  the	  
hāngi	  concentration	  north	  of	  the	  trench	  had	  removed	  most	  traces	  of	  this	  layer	  in	  
this	  area.	  This	  layer	  was	  often	  confused	  on	  bag	  labels	  with	  the	  ‘gravel	  lens’	  from	  
between	  Layers	  1	  and	  2.	  Procedures	  for	  handling	  such	  ambiguities	  are	  described	  
in	  Chapter	  4.	  
The	   Black	   Layer	   below	   this	   was	   also	   only	   recorded	   south	   of	   the	   drainage	  
trench.	   This	   layer	   was	   composed	   of	   a	   mix	   of	   charcoal	   and	   fine	   gravel,	   and	  
contained	   some	  midden	   and	   Māori	   artefacts.	   It	   was	   considered	   to	   be	   entirely	  
prehistoric,	   and	   relatively	   early	   in	   the	   sequence.	   According	   to	  Horwood’s	   field	  
notes,	  a	  miscommunication	  on	  site	  led	  to	  labelling	  of	  artefact	  bags	  from	  this	  layer	  
in	   squares	   A8&9	   and	   B8&9	   to	   have	  multiple	   different	   names,	   including	   “black	  
layer	   on	   stones”,	   “gravel/rocky”,	   and	   “rocky	   midden”.	   This	   had	   not	   been	  
corrected	  by	  the	  time	  of	  this	  analysis.	  Procedures	  for	  handling	  this	  are	  outlined	  
in	  Chapter	  4.	  
Below	  the	  Black	  Layer	  was	  a	  thin	  layer	  of	  small	  pebbles	  that	  was	  concluded	  to	  
have	   been	   deliberately	   laid,	   due	   to	   its	   apparently	   once	   forming	   a	   continuous	  
surface	   that	   abruptly	   stopped	   when	   the	   ground	   sloped	   upwards.	   This	   was	  
labelled	  ‘stone	  pavement’,	  but	  its	  precise	  function	  remains	  unclear.	  
The	   lowest	  cultural	   layer	  was	  Layer	  3,	   situated	  upon	  a	  natural	  bed	  of	  yellow	  
sand.	  This	  was	  the	  only	  layer	  to	  contain	  natural	  deposits	  of	  moa	  bone	  and	  had	  no	  
apparent	  European	  influence.	  A	  similar	  mislabelling	  of	  artefact	  bags	  occurred	  in	  
this	   layer,	  named	  “bottom	   layer”	  and	  “yellow	  surface”.	  Procedures	   for	  handling	  
this	  are	  described	  in	  Chapter	  4.	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3.3 Initial	  Results	  and	  Conclusions	  	  
3.3.1 Dating	  
At	  the	  time	  of	  Horwood’s	  initial	  publication,	  only	  one	  set	  of	  radiocarbon	  dates	  
were	   available	   for	  Mana	   Island.	   These	  were	   from	   Chester’s	   1989	   pollen	   cores,	  
and	   gave	   a	   conventional	   radiocarbon	   age	   of	   560	  ±	   160	   years	  BP	   for	   the	   initial	  
disturbance	  of	  vegetation	  on	  the	  island	  (Chester	  &	  Raine	  1990;	  Horwood	  1991).	  
This	   initial	   disturbance	   was	   used	   as	   an	   indication	   of	   the	   arrival	   of	   people	   on	  
Mana.	  	  
Horwood	  sent	  multiple	  samples	  from	  the	  1990	  excavation	  to	  be	  dated,	  but	  the	  
results	  were	  not	  available	  at	  the	  time	  of	  the	  initial	  publication.	  The	  site	  dating	  in	  
that	   publication	   was	   mainly	   inferred	   from	   layer	   and	   artefact	   association,	   and	  
Jones’	   (1987)	  conclusions	   from	  his	   investigation	   into	  early	  gardening	  on	  Mana.	  
Horwood	  et	  al.	  (1998)	  published	  the	  dating	  results	  in	  their	  analysis	  of	  fishing	  on	  
Mana	   Island.	   Seven	   samples	  were	   analysed,	   five	   from	   the	   northern	   site	   (three	  
from	  Layer	  3	  and	  two	  from	  the	  Black	  Layer)	  and	  two	  from	  the	  southern	  site.	  	  
For	  the	  purposes	  of	  this	  research	  project	  the	  five	  dates	  from	  the	  northern	  site	  
were	   recalibrated	   (Fig.	   3-­‐3,	   Table	   3-­‐1).	   Calibration	   and	   phase	   analysis	   was	  
undertaken	  using	  OxCal	  v4.3.2	  (Bronk	  Ramsey	  2017),	  the	  Southern	  Hemisphere	  
calibration	  curve	  SHCal	  13	  (Hogg	  et	  al.	  2013),	  and	  for	  the	  single	  marine	  sample	  
the	  Marine	  13	  calibration	  curve	  (Reimer	  et	  al.	  2013).	  A	  local	  δR	  value	  of	  -­‐7	  ±	  31	  
was	  used	  (Reimer	  &	  Reimer	  2017).	  
Figure	  3-­‐3.	  Calibrated	  date	  (calAD)	  for	  five	  samples	  from	  R26/141	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It	  is	  immediately	  obvious	  that	  calibrated	  date	  NZ7889	  is	  vastly	  different	  to	  the	  
others.	   The	  majority	   of	   this	   range	   predates	   known	  New	  Zealand	   settlement	   as	  
per	  Wilmshurst	  et	  al.	  (2008).	  It	  is	  most	  likely	  that	  this	  date	  is	  on	  material	  from	  a	  
natural	  deposit,	  and	  it	  was	  therefore	  excluded	  from	  further	  analysis.	  
The	  four	  remaining	  dates	  are	  statistically	  indistinguishable,	  all	  overlapping	  at	  
one	  standard	  error.	  The	  three	  charcoal	  dates	  give	  a	  pooled	  mean	  age	  of	  534	  ±	  44	  
BP,	  which	  indicates	  that	  occupation	  is	  most	  likely	  to	  have	  been	  in	  the	  first	  half	  of	  
the	  15th	  century	  AD	  (Fig.	  3-­‐4).	  	  
What	  is	  problematic,	  however,	  is	  that	  the	  dates	  are	  inverted	  stratigraphically,	  
with	   the	   two	   from	  below	   the	   stone	   pavement	   (Layer	   3)	   younger	   than	   the	   two	  
from	  above	  (Black	  Layer).	  Given	  the	  statistical	  	  similarity	  of	  the	  results	  this	  could	  
be	  entirely	  due	  to	  chance;	  otherwise	  some	  taphonomic	  process	  has	  to	  be	  invoked	  
to	   explain	   the	  movement	   of	   samples	   across	   an	   apparently	   secure	   stratigraphic	  
boundary.	  Whichever	  is	  the	  case,	  this	  situation	  provides	  an	  opportunity	  to	  tightly	  
date	  the	  formation	  of	  the	  stone	  pavement.	  Bayesian	  analysis	  of	  the	  four	  accepted	  
dates	  gives	  a	  68.2%	  probability	  that	  this	  event	  occurred	  between	  1422	  and	  1476	  
AD	  (Fig.	  3-­‐5).	  
Table	  3-­‐1.	  Radiocarbon	  sample	  stratigraphy,	  materials,	  and	  calibration	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Figure	  3-­‐4.	  Calibrated	  age	  range	  of	  the	  pooled	  mean	  age	  of	  three	  charcoal	  dates	  from	  R26/141	  
Figure	   3-­‐5.	   Phase	   analysis	   of	   four	   dates	   from	   R26/141.	   “Phase	   Layer	   2”	   corresponds	   to	   the	   Black	  
Layer,	  “Boundary	  Floor”	  to	  the	  stone	  pavement,	  and	  “Phase	  Layer	  4”	  to	  Layer	  3.	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Layer	   2	   was	   dated	   solely	   via	   oral	   tradition	   and	   artefact	   association.	   These	  
layers	   contained	   European	   artefacts,	   and	   so	  were	   determined	   to	   have	   at	   least	  
partially	   spanned	   the	   post-­‐contact	   period.	   At	   this	   time	   the	   settlement	   on	   the	  
island	   was	   known	   to	   have	   been	   Ngāti	   Toa,	   with	   a	   few	   European	   farmers	   and	  
whalers	   present.	   The	   dates	   of	   the	   Ngāti	   Toa	   settlement	   are	   known	   through	  
traditional	   and	  historical	   records,	   giving	   a	   date	   range	   of	   the	   1820s	   –	   ‘40s.	   The	  
European	  artefacts	  were	  confined	  to	  the	  upper	  30cm	  of	  Layer	  2,	  suggesting	  that	  
this	   layer	   spanned	   the	   time	   before	   European	  material	  was	  widely	   used	   at	   this	  
particular	  site.	  European	  settlement	  on	  Mana	  occurred	  around	  1832,	   indicating	  
that	  Layer	  2	  may	  represent	  most,	  if	  not	  all,	  of	  the	  above	  date	  range.	  
3.3.2 Artefact	  analysis	  
In	   the	   early	   layers,	   one-­‐piece	   bait	   hooks	   and	   trolling	   lures	   were	   common.	  
Trolling	  lures	  were	  rarer	  in	  the	  later	  period,	  with	  barracouta	  lures	  the	  only	  type	  
present,	  and	  composite	  hooks	  increased	  in	  numbers.	  One-­‐piece	  hooks	  were	  still	  
relatively	   common.	   Manufacturing	   methods	   of	   hooks	   did	   not	   appear	   to	   have	  
changed	  over	  time.	  	  
Early	  ornaments	  were	  entirely	  Dentalium	  nanum	  reels.	  Later	  ornaments	  were	  
expanded	   to	   bone	   and	   tooth	   pendants,	   with	   some	   imitation	   tooth	   pendants	  
present.	   The	   presence	   of	   cloak	   pins	   was	   also	   a	   possibility	   in	   the	   later	   period	  
(although	  not	  positively	  confirmed).	  
Bone	  bird	  spears	  were	  present	  in	  the	  early	  layers,	  but	  not	  the	  later	  ones.	  This	  
was	   theorised	   to	   represent	  a	  decline	   in	  bird	  availability	  on	  Mana	   Island,	  which	  
will	  be	  further	  assessed	  in	  this	  analysis.	  Bone	  awls	  were	  exclusively	  found	  in	  the	  
early	  layers,	  and	  bone	  needles	  exclusively	  in	  the	  later.	  
Lithic	   material	   appears	   to	   have	   been	   most	   commonly	   imported,	   with	   local	  
stone	   sources	   never	   a	   significant	   proportion	   of	   the	   artefacts	   found.	   It	   was	  
concluded	   that	   the	   most	   likely	   sources	   were	   D’Urville	   Island,	   the	   southeast	  
Wairarapa	  or	  Kaikoura	  coast,	   and	  possibly	  other	  sources.	  The	   lithic	   technology	  
appears	  to	  consist	  mainly	  of	  adzes,	  drill	  points,	  and	  flakes	  (mostly	  obsidian).	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3.3.3 Inferred	  activities	  
Layer	   1	   was	   the	   most	   disturbed	   layer	   in	   R26/141.	   This	   is	   likely	   due	   to	   a	  
combination	  of	  a	  century	  of	  leasehold	  farming	  in	  the	  area,	  and	  the	  backfill	  from	  
the	  drainage	  trench	  dug	  through	  the	  site	  being	  scattered	  across	  the	  top	  of	  Layer	  
2.	  	  
Layer	   2	   appeared	   to	   be	   mainly	   intact	   outside	   of	   the	   drainage	   trench,	   but	  
contained	  inclusions	  from	  lower	  layers	  in	  the	  hāngi	  fill,	  as	  the	  base	  of	  the	  hāngi	  
scoops	  were	  often	  deeper	  than	  the	  earliest	  cultural	  layer.	  It	  was	  concluded	  that	  
the	  main	  activities	  represented	  by	  this	  layer	  were	  cooking	  and	  dumping.	  	  
The	  Gravel	  Layer	  appeared	  to	  be	  a	  naturally	  deposited	  layer,	  due	  to	  the	  sparse	  
and	  scattered	  artefactual	  material.	  	  
The	  Black	  Layer	  was	  determined	  to	  be	  an	  early	  cultural	   layer,	  as	  it	  contained	  
no	   European	   artefacts,	   and	   it	   appeared	   to	   be	  mostly	   undisturbed	   south	   of	   the	  
drainage	   trench.	   This	   conclusion	   was	   supported	   by	   the	   radiocarbon	   results.	  
Neither	   the	  Gravel	   or	  Black	  Layers	  were	   intact	   north	   of	   the	   trench,	  which	  was	  
suggested	  to	  be	  a	  consequence	  of	  the	  abundance	  of	  hāngi	  in	  this	  area.	  	  
Layer	   3	   was	   similarly	   concluded	   to	   be	   early,	   informed	   by	   both	   artefact	  
association	   and	   radiocarbon	  dating.	   The	   separation	  of	   the	   lower	   two	   layers	   by	  
the	   stone	   ‘pavement’	   suggested	   that	   the	   two	   layers	   may	   represent	   different	  
occupation	  phases	  or	  activities	  within	   the	  same	  period.	  The	  dates	  suggested	   to	  
Horwood	  et.	  al	  that	  they	  likely	  represented	  the	  same	  brief	  occupation	  period.	  
Horwood’s	   conclusions	   were	   a	   major	   factor	   in	   deciding	   which	   layers	   to	  
contrast	  and	  compare	  for	  this	  analysis.	  All	  layers	  were	  included	  in	  the	  raw	  data	  
gathering,	   however	   more	   in-­‐depth	   analysis	   was	   confined	   to	   those	   layers	   that	  
were	  determined	  to	  be	  most	  intact.	  The	  significant	  disturbance	  to	  the	  uppermost	  
layer	  rendered	   it	  unreliable	   for	  analysis.	  There	  was	  also	   the	  distinct	  possibility	  
that	   it	   may	   not	   be	   a	   cultural	   deposit	   at	   all,	   instead	   comprising	   of	   naturally	  
deposited	   disturbed	   material	   from	   farming	   and	   trench	   backfill.	   This	   excluded	  
Layer	  1	   from	  the	  analysis	   (and	  similarly	  all	  bags	   labelled	   “Layer	  0”,	   “Drain”,	  or	  
“Surface”).	   The	   Gravel	   Layer	   is	   likely	   not	   a	   cultural	   layer,	   as	   this	   investigation	  
supports	  Horwood’s	  conclusions	   that	   the	  artefactual	  and	   faunal	  material	   is	   few	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and	   far	   between.	   This	   leaves	   Layer	   2	   (known	   to	   be	   late	   pre-­‐	   and	   early	   post-­‐
contact,	  and	  potentially	  representative	  of	  Te	  Rangihaeata’s	  settlement),	  the	  Black	  
Layer,	  and	  Layer	  3	  as	  candidates	  for	  in-­‐depth	  analysis.	  	  
3.4 Wider	  Research	  
The	  data	  gathered	  here	  has	  been	  used	  in	  several	  archaeological	  investigations	  
and	  reviews	  since	   its	  publication.	  Mostly	   these	  studies	  were	   investigations	   into	  
fish	   and	   fishing	   practices	   around	   New	   Zealand	   (Leach	   et	   al.	   1999;	   Leach	   &	  
Davidson	   2001;	   Leach	   2006).	   These	   studies	   also	   source	   information	   from	  
Horwood,	  Leach,	  and	  Davidson’s	  publication	  on	  Mana	  Island	  fishing,	  which	  is	  the	  
most	  notable	  investigation	  to	  date	  that	  utilises	  the	  data	  collected	  and	  published	  
by	   Horwood	   in	   1991	   (Horwood	   et	   al.	   1998).	   This	   investigation	  was	   similar	   to	  
that	   undertaken	   in	   this	   thesis	   in	   that	   the	   authors	   used	   both	   raw	   data	   from	  
R26/141	   and	   information	   provided	   by	   the	   1991	   publication	   to	   inform	   the	  
results.	  	  
The	   data	   has	   also	   been	   used	   in	   wider	   appraisals	   of	   aspects	   of	   archaeology,	  
including	   (but	   not	   limited	   to);	   an	   analysis	   of	   New	   Zealand	   adzes	   (Turner	  
2000:393),	  a	  review	  of	  post-­‐contact	  Māori	  archaeology	  (Bedford	  1996:428),	  and	  
an	  investigation	  into	  whale	  bone	  technology	  in	  New	  Zealand	  (Cunliffe	  2014:146).	  
3.5 Questions	  Remaining	  
The	  artefactual	  material	  and	  fish	  bone	  from	  this	  site	  have	  been	  analysed	  and	  
published	   (Horwood	   1991;	   Horwood	   et	   al.	   1998).	   Still	   remaining	   to	   be	  
investigated	  is	  the	  remainder	  of	  the	  extensive	  faunal	  collection	  which	  forms	  the	  
basis	  of	  this	  research	  project.	  The	  areas	  to	  be	  focused	  upon	  here	  are:	  	  
a) Whether	  the	  faunal	  material	  supports	  the	  conclusions	  drawn	  based	  on	  
both	  the	  artefactual	  and	  fish	  bone	  analyses	  
b) The	  reliability	  of	  the	  layers	  and	  layer	  sequence	  
c) What	  the	  faunal	  material	  can	  tell	  us	  about	  life	  on	  early	  and	  late	  period	  
Mana	  Island	  
The	   southern	   site	   remains	   to	   be	   fully	   investigated,	   and	   this	   is	   an	   area	   of	  
research	  that	  could	  be	  expanded	  on	  in	  future.	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Chapter	  4 Methodology	  	  
The	  faunal	  remains	  from	  Horwood’s	  1990	  excavation	  are	  currently	  housed	  at	  
Te	  Papa	  museum.	  The	  collection	  provided	  for	  this	  study	  consisted	  of	  twenty-­‐six	  
museum	   boxes	   in	   a	   variety	   of	   sizes,	   all	   containing	   multiple	   plastic	   and	   paper	  
bags.	  This	   collection	   contained	   faunal	   remains	   such	   shell,	   bone,	   and	   scales,	  but	  
also	   included	   non-­‐faunal	   organic	   items	   such	   as	   seeds,	   leaves	   and	   other	   fragile	  
plant	  remains,	  wood	  charcoal	  and	  unburnt	  wood.	  A	  small	  number	  of	  fragments	  of	  
inorganic	   items	   including	   stone	   (both	   worked	   and	   unworked),	   glass,	   metal,	  
ceramic,	  kokowai,	  brick,	  and	  plastic	  were	  also	  included.	  Around	  a	  third	  of	  these	  
boxes	  contained	  mostly	  unsorted	  midden	  (although	  all	  major	  bones	  appeared	  to	  
have	  been	  picked	  out)	  in	  addition	  to	  bags	  containing	  sorted	  shell.	  	  
4.1 Initial	  Sorting	  
4.1.1 Sorting	  methodology	  
Before	  any	  removal	  or	  sorting	  commenced,	  all	  original	  housing	  was	  numbered	  
and	   recorded;	   first	   by	   box	   (numbering	   1-­‐26),	   and	   then	   by	   bag	   (1-­‐x	  within	   the	  
box,	   beginning	   again	   with	   each	   new	   box),	   and	   sub-­‐bag	   (1-­‐x	   within	   each	   bag).	  
Boxes	   containing	   smaller	   boxes	   (such	   as	  Box	  12)	  were	   given	   the	  box	  numbers	  
“x.1”	   (i.e.;	   12.1,	   12.2,	   etc.).	   The	   written	   information	   on	   each	   original	   bag	   was	  
recorded	   in	  a	  spreadsheet.	  A	  hard	  copy	  of	   the	  records	  are	   to	  be	   included	   in	  all	  
relevant	  locations	  to	  assist	  with	  future	  investigation.	  Bag	  contents	  were	  assigned	  
to	  clearly	  identifiable	  categories	  (as	  visible	  without	  opening	  or	  sorting	  the	  bags),	  
and	   amended	   accordingly	   as	   each	   bag	   was	   inspected	   in	   detail.	   All	   initially	  
recorded	  detail	  is	  included	  in	  Appendix	  1.	  
All	  bags	  separated	  for	  analysis	  were	  given	  an	  accession	  number	  which	  relates	  
back	   to	   the	   original	   housing.	   For	   example,	   shell	   which	   was	   identified	   and	  
separated	  from	  Box	  1,	  Bag	  3,	  Sub-­‐bag	  5,	  was	  given	  the	  accession	  number	  “135-­‐
x”	  (x	  being	  the	  sub-­‐sub	  bag	  number	  given	  based	  on	  species,	  which	  varied	   from	  
bag	   to	   bag).	   If	   sub-­‐bag	   5	   contained	   pipi	   and	   Cook’s	   turban,	   along	   with	  
unidentifiable	  shell	   residue,	   for	  example,	   the	  sub-­‐sub	  bags	  would	  be	  numbered	  
“5-­‐1”	   (pipi),	   “5-­‐2”	   (Cook’s	   turban),	   and	   “5-­‐3”	   (residue).	   The	   only	   other	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information	  written	  on	  these	  bags	  was	  species	  identification	  for	  quick	  reference.	  
This	   was	   done	   to	   save	   time,	   as	   all	   original	   information	   was	   recorded	   in	   a	  
Microsoft	  Excel	  spreadsheet,	  easily	  traced	  by	  accession	  number.	  
4.1.2 Problems	  encountered	  	  
Some	  stratigraphic	  information	  had	  been	  incorrectly	  recorded	  on	  the	  original	  
bags,	   as	  mentioned	  previously.	   These	  were	   corrected	   in	   the	   spreadsheet	  made	  
for	   this	  analysis	  according	   to	  Horwood’s	  notes	  on	   the	  assemblage.	  First,	   “Black	  
layer	   on	   stones”,	   “gravel/rocky”,	   and	   “rocky	   midden”	   were	   all	   descriptions	  
corrected	  to	  the	  Black	  Layer.	  Second,	  “Bottom	  Layer”	  and	  “Yellow	  surface”	  were	  
corrected	   to	   Layer	  3.	   The	   information	  written	  on	   the	  original	   housing	  was	  not	  
altered,	  only	  that	  in	  the	  spreadsheet	  included	  in	  Appendix	  1.	  
One	  further	   label	  on	  the	  original	  housing	  confused	  matters,	  and	  this	  problem	  
was	   unable	   to	   be	   satisfactorily	   corrected.	   A	   lens	   between	  Layer	   1	   and	   Layer	   2	  
was	   sometimes	   called	   the	   gravel	   lens	   (also	   marked	   as	   ‘clay	   lens’	   in	   some	  
locations),	  and	  one	  stratigraphic	  layer	  was	  named	  the	  Gravel	  Layer.	  Some	  of	  the	  
bags	  however	  were	  labelled	  simply	  “gravel”,	  with	  no	  specification	  as	  to	  whether	  
the	  labeller	  was	  referring	  to	  the	  gravel	  lens	  or	  Gravel	  Layer.	  Some	  of	  these	  bags	  
were	  able	  to	  be	  identified	  by	  square,	  as	  the	  Gravel	  Layer	  was	  not	  present	  in	  the	  
site	   north	   of	   the	   drainage	   trench,	   however	  many	   others	  were	   not.	   Due	   to	   this	  
confusion	  it	  must	  be	  noted	  that	  there	  is	  a	  possibility	  of	  some	  of	  the	  material	  from	  
the	  Gravel	  Layer	  to	  have	  been	  overlooked.	  However,	  this	  has	  no	  effect	  upon	  the	  
study	  undertaken	  here.	  	  
Some	  of	   the	  diagnostic	   shell	  had	  previously	  been	  separated	   from	   the	  bulk	  of	  
the	  midden	  by	  unknown	  person[s].	  However	  as	  some	  identifiable	  and	  diagnostic	  
shell	   had	  not	  been	   removed,	   and	   sorting	  had	  not	  been	  done	   for	   every	  bag,	   the	  
shell	  was	  treated	  as	  if	  it	  had	  not	  yet	  been	  sorted.	  Consequently,	  the	  shell	  counts	  
and	  species	  identification	  on	  the	  original	  bags	  were	  recorded,	  but	  ignored	  in	  this	  
analysis.	  	  
Upon	  initial	  inspection	  of	  the	  collection,	  it	  was	  noted	  that	  a	  large	  portion	  of	  fish	  
bone	  (notably,	  all	  diagnostic	  elements)	  had	  been	  removed	   from	  the	  bulk	  of	   the	  
collection,	  and	  not	  sent	  for	  this	  analysis	  along	  with	  the	  other	  faunal	  remains	  from	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the	   site.	   These	  were	   likely	   removed	   for	   the	   analysis	   of	   fish	   bone	   from	   the	   site	  
(Horwood	  et	  al.	   1998),	   and	  not	  placed	  back	   in	  with	   the	  original	   collection.	  The	  
whereabouts	  of	  this	  material	  is	  currently	  unknown.	  In	  order	  to	  work	  around	  this	  
in	   the	   time	   allocated,	   Dr.	   Foss	   Leach	  was	   contacted	   directly	   and	   the	   raw	   data	  
from	  his	  fishbone	  identifications	  was	  acquired.	  This	  was	  done	  due	  to	  the	  data	  in	  
the	  previous	  publication	  on	  fish	  analysis	  having	  included	  both	  the	  southern	  site	  
and	  layers,	  which	  were	  excluded	  from	  this	  analysis.	  
The	   mammalian	   bone	   had	   previously	   been	   removed	   from	   the	   bulk	   of	   the	  
midden	  and	  placed	  in	  separate	  bags	  and	  boxes.	  The	  bone	  did	  not	  appear	  to	  have	  
been	   identified	  beyond	   rough	   categories	  on	   the	  boxes	   (dog,	   sea	  mammal,	   etc.),	  
and	  most	  bags	  had	  no	   further	   taxonomic	   information	  recorded	  beyond	  the	  box	  
categories.	  Elements	  and	  portions	  were	  not	  recorded	  anywhere,	  and	  many	  bags	  
contained	   an	   unsorted	   mix	   of	   bones	   grouped	   only	   by	   excavation	   provenance.	  
Mammalian	   bones	   were	   therefore	   identified	   with	   no	   input	   from	   the	   previous	  
identification	   attempts.	   For	   example,	   a	   bag	   of	   bones	   labelled	   ‘dog’	   were	   re-­‐
bagged	   as	   ‘mammal	   sp.’	   for	   all	   bones	   that	   could	   not	   be	   reliably	   identified	   to	  
species	  level.	  	  
The	   bird	   remains	   had	   previously	   been	   identified	   by	   Dr.	   Phil	   Millener	   of	   the	  
then	   National	   Museum.	   Due	   to	   time	   constraints	   and	   the	   reliability	   of	   the	  
identifications,	  Millener’s	  raw	  data	  was	  used	   for	   this	  analysis.	  As	  with	   the	  bird,	  
the	   lizard	  was	   previously	   identified	   by	   Dr.	   Trevor	  Worthy.	  Worthy’s	   raw	   data	  
was	  used,	  for	  the	  same	  reasons	  as	  noted	  above.	  
4.2 Analytical	  Methodology	  
4.2.1 Shellfish	  
The	  most	  effective	  methodologies	  of	  shellfish	  quantification	  vary	  depending	  on	  
the	   nature	   of	   the	   assemblage	   in	   question.	   This	   assemblage	   was	   extremely	  
fragmentary,	  with	  shellfish	  reduced	  to	  miniscule	  shards	  or	  powder	  in	  many	  bags.	  
Whole	  shellfish	  were	  rare,	  and	  burning,	  bleaching,	  and	  wear	  were	  common.	  NISP	  
(number	  of	   identified	   specimens)	   tends	   to	  overestimate	   counts	  of	  more	   fragile	  
species	  (Allen	  2012;	  Grayson	  1984),	  and	  was	  likely	  to	  produce	  extremely	  skewed	  
data	  for	  this	  assemblage.	  Weighing	  or	  measuring	  the	  volume	  of	  shell	  remains	  are	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other	  potential	  methods	  of	  analysis,	  but	  weights	  are	  affected	  by	  burning,	  which	  
was	   prevalent	   (Allen	   2012),	   and	   in	   many	   bags	   the	   smaller	   and	   powdered	  
remnants	   of	   shell	  were	  unable	   to	  be	   easily	   separated	   from	   the	  bulk	  of	   the	   soil	  
and	   other	   detritus	   collected.	   While	   calculating	   MNI	   (minimum	   numbers	   of	  
individuals)	  also	  has	  its	  flaws	  (Grayson	  1984),	  it	  was	  determined	  to	  be	  the	  most	  
suitable	  quantitative	  method	   for	   several	   reasons.	   It	   allows	   the	  analyser	   to	  pick	  
through	   the	   shell	   and	   remove	   only	   the	   elements	   determined	   to	   be	   diagnostic,	  
rather	   than	   attempt	   to	   identify	   each	   small	   fragment	   by	   species.	   It	   is	   also	   not	  
reliant	  on	  the	  complete	  separation	  of	  the	  shell	  component	  from	  the	  remainder	  of	  
the	  midden.	  
MNI	   is	   usually	   calculated	   by	   first	   calculating	   the	  MNE	   (minimum	  number	   of	  
elements)	   (Grayson	   1984).	   An	   MNE	   for	   each	   species	   was	   calculated	   for	   each	  
individual	  bag	  or	  subbag	  (if	  present).	   In	  order	  to	  avoid	  counting	  one	  individual	  
more	   than	   once,	   only	   one	   diagnostic	   element	  was	   used	   per	   species,	   and	   these	  
elements	  were	  only	  counted	  if	  half	  or	  more	  of	  the	  relevant	  element	  was	  present.	  
If	   the	  diagnostic	  elements	  were	  not	  present	  but	  a	  known	  species	  was	  clearly	  
represented,	   the	   element	   counted	   was	   termed	   “fragment”.	   “Fragments”	   were	  
confined	   to	   pieces	   approximately	   1cm	   or	   larger,	   to	   avoid	   the	   time-­‐consuming	  
task	  of	  separating	  all	  miniscule	  pieces	  of	  shell	   from	  the	  bulk	  of	   the	   fragmented	  
midden.	   The	   use	   of	   the	   fragment	   data	   in	   calculating	   MNI	   depended	   upon	   the	  
aggregation	   of	   each	   individual	   species.	   The	   fragment	   data	   were	   not	   used	   for	  
species	  that	  were	  represented	  in	  the	  same	  layer	  by	  a	  diagnostic	  fragment.	  They	  
were	   only	   used	  when	   no	   other	   representation	   of	   that	   species	   occurred	   in	   that	  
layer,	  and	  counted	  as	  one	  individual	  per	  occurrence.	  This	  was	  done	  to	  note	  the	  
occurrence	  of	  a	  species	  that	  may	  not	  otherwise	  be	  noted	  at	  all.	  As	  this	  was	  only	  
ever	  necessary	   for	   species	   that	  had	   single-­‐digit	  numbers	  of	  occurrences	  across	  
the	  entire	  site,	  it	  is	  not	  expected	  to	  have	  negatively	  impacted	  the	  data	  gathered.	  
	  
The	  diagnostic	  elements	  used	  were	  as	  follows:	  
1) For	   bivalves,	   the	   hinge	   was	   counted	   if	   half	   or	   more	   of	   the	   hinge	   was	  
present.	  Initial	  attempts	  to	  side	  the	  valves	  proved	  impossible,	  as	  in	  a	  lot	  of	  
bags	  too	  many	  of	  the	  hinges	  were	  worn	  or	  burnt	  and	  therefore	  unable	  to	  be	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reliably	  sided.	  MNI	  of	  bivalves	  was	  thus	  calculated	  not	  by	  the	  number	  of	  left	  
or	  right	  side	  valves,	  but	  by	  dividing	  the	  total	  number	  of	  valves	  by	  two.	  Each	  
bag	  was	  treated	  as	  a	  discrete	  unit.	  The	  difference	  in	  numbers	  if	  the	  division	  
was	   to	  happen	  at	   a	  higher	   level	   (box	   level,	   layer	   level)	   is	  not	   expected	   to	  
significantly	   impact	   the	   final	   data,	   as	   there	   were	   a	   small	   proportion	   of	  
bivalves	  as	  compared	  to	  gastropods,	  and	  to	  other	  non-­‐molluscan	  taxa.	  
2) For	  the	  gastropods	  the	  element	  counted	  was	  either	  the	  apex,	  columella,	  or	  
operculum,	  depending	  on	  what	  was	  most	  likely	  to	  survive	  in	  each	  species.	  	  
a. Dark	   rock	   shells	   (Haustrum	   haustorium)	   were	   sometimes	  
represented	  in	  a	  single	  subbag	  by	  either	  the	  apex	  or	  the	  columella,	  
or	   by	   both	   in	   differing	   quantities.	   Thus,	   for	   rock	   shells	   each	  
element	   was	   counted	   independent	   of	   the	   other.	   The	   element	  
representing	   the	   largest	   number	   of	   individuals	   was	   used	   in	   the	  
final	  counts	  (this	  turned	  out	  to	  be	  the	  columella).	  This	  was	  the	  only	  
gastropod	  to	  be	  treated	  in	  this	  manner,	  as	  all	  other	  species	  had	  an	  
element	  with	  a	  significantly	  better	  survival	  rate	  than	  the	  rest.	  
b. For	   Cook’s	   turbans	   (Cookia	   sulcata)	   and	   cat’s	   eyes	   (Turbo	  
smaragdus),	   the	   operculae	   were	   used	   as	   the	   diagnostic	   element.	  
The	  operculae	  were	  often	  the	  only	  surviving	  representation	  of	  the	  
gastropods	   in	   this	   midden,	   and	   even	   these	   were	   often	   burnt	  
and/or	   fragmentary.	   For	   Cook’s	   turban	   the	   operculum	   was	  
counted	   if	   the	   heavier	   and	   thicker	   bottom	   end	  was	   present	   (the	  
“lobe”	   in	   the	   human	   ear-­‐shaped	   shell),	   as	   this	   was	   the	   more	  
durable	  and	  most	  frequently	  present	  aspect	  of	  the	  operculum.	  For	  
cat’s	   eyes	   the	   operculum	   was	   counted	   if	   the	   whorl	   on	   the	  
underside	  was	  present.	  
c. Species	  with	  no	  columella;	  paua	  (Haliotis	  sp.)	  and	  limpets	  (Cellana	  
sp.),	  were	  represented	  by	  the	  apex	  (the	  whorl	  in	  paua	  and	  the	  peak	  
of	  limpets).	  	  
d. Shield	   shells	  (Scutus	  breviculus)	  were	   counted	  by	   the	  presence	  of	  
more	   than	   half	   of	   the	   complete	   shell.	   Any	   less	  was	   considered	   a	  
fragment,	  instead	  of	  an	  element,	  and	  treated	  same	  as	  above.	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3) Kina	  (Evechinus	  choloroticus)	  were	  counted	  only	   in	   fragments.	  No	  attempt	  
was	   made	   to	   quantify	   MNI	   for	   echinoderms	   due	   to	   the	   unreliability	   of	  
available	  methods.	  
4) Chiton	  species	  were	  counted	  as	  individual	  plates,	  and	  due	  to	  the	  extremely	  
low	   number	   of	   plates	   present	   (often	   only	   one	   per	   bag)	   and	   the	   low	  
frequency	  of	  occurrences,	  each	  bag	  containing	  chiton	  plates	  was	  counted	  as	  
a	  single	  individual.	  
4.2.2 Fish	  bone	  
Horwood’s	  1998	  publication	  on	  prehistoric	  fishing	  on	  Mana	  Island	  provided	  a	  
full	  description	  of	  the	  methodology	  used	  to	  sort	  and	  identify	  fish	  bone.	  For	  this	  
analysis	   the	  data	  used	  were	  provided	   in	   spreadsheet	   form	  by	  Foss	  Leach,	  who	  
coordinated	   the	   original	   analysis.	   MNI	   values	   were	   calculated	   using	   the	   data	  
provided,	   which	   consisted	   of	   species	   and	   element	   identifications	   with	   MNE	  
values.	  Fish	  were	  aggregated	  by	  layer,	  as	  with	  the	  shellfish.	  
4.2.3 Mammalian	  bone	  
Mammalian	   bone	   was	   analysed	   using	   MNI	   (following	   Grayson	   (1984)),	  
calculated	  by	   identifying	  all	  bones	  to	  element	  and	  taxon	  as	  reliably	  as	  possible,	  
and	  counting	  duplicate	  elements.	  Due	   to	   the	  small	  amount	  of	  bone	   found	  there	  
were	  occasionally	  no	  duplicates	  at	  all.	  Aggregation	  was	  again	  done	  by	  layer.	  
4.2.4 Avian	  bone	  
Millener’s	  bird	  bone	  identifications	  were	  recorded	  in	  an	  unpublished	  summary	  
contained	   in	   Horwood’s	   excavation	   notes.	   This	   summary	   consisted	   of	   taxa	  
present	  in	  each	  layer,	  with	  no	  MNE,	  MNI,	  or	  total	  numbers	  of	  bones,	  or	  element	  
identification.	  The	  original	  identifications	  were	  kept,	  and	  each	  bag	  was	  inspected	  
and	  the	  elements,	  portions,	  and	  sides	  recorded	  to	  produce	  an	  MNI	  aggregated	  by	  
layer.	  
4.2.5 Reptilian	  bone	  
Worthy’s	   lizard	   bone	   identifications	   were	   also	   recorded	   in	   a	   summary	  
included	  in	  the	  excavation	  notes.	  However,	  Worthy	  had	  aggregated	  by	  the	  site	  as	  
a	  whole	  rather	  than	  per	  layer	  as	  was	  done	  here.	  To	  fit	  with	  the	  methods	  used	  in	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this	   study	   the	  bags	   containing	   lizard	  bone	  were	   investigated,	   and	   the	  bone	   IDs	  
re-­‐aggregated	  by	  layer.	  All	  original	  identifications	  were	  kept.	  
4.2.6 Notes	  on	  the	  exclusion	  of	  crayfish	  
Few	   archaeological	   studies	   have	   been	   done	   regarding	   the	   consumption	   of	  	  
crayfish.	   The	   exploitation	   of	   crayfish	   in	   early	   New	   Zealand	   has	   been	   briefly	  
touched	   on	   in	   the	   past	   in	   order	   to	   determine	   if	   an	   archaeologist	   can	   identify	  
crayfish	  remains	  in	  midden	  and	  accurately	  identify	  down	  to	  species	  level	  (Leach	  
&	  Anderson	  1979).	  The	  conclusions	  were	  that	  the	  two	  marine	  species	  of	  crayfish	  
in	  New	   Zealand	   (Jasus	  edwardsii	   and	   Sagmariasus	   -­‐	   formerly	   Jasus	   -­‐	   verreauxi)	  
were	  generally	  represented	  in	  midden	  by	  the	  mandibles,	  which	  are	  more	  highly	  
calcified	  than	  the	  rest	  of	  the	  exoskeleton,	  and	  therefore	  last	  longer	  in	  acidic	  soils	  
(Leach	   &	   Anderson	   1979).	   Despite	   this	   information,	   the	  mandibles	   discovered	  
were	  unable	   to	  be	   identified	  to	  genus/species	   level.	  Due	  to	   this	  knowledge,	   the	  
lack	  of	  caloric	  data,	  and	  the	  small	  numbers	  of	  mandibles	  present,	  crayfish	  were	  
excluded	  from	  the	  overall	  analysis.	  	  
4.3 Dietary	  Analysis	  
Meat	  weights	  and	  energy	  yields	  were	  calculated	  for	  all	  fish,	  avian,	  and	  reptilian	  
taxa,	   for	  molluscan	   taxa	   excluding	   kina,	   and	   for	   all	  mammalian	   taxa	   excluding	  
rabbit	  and	  possum.	  Possum	  was	  not	  present	  in	  any	  of	  the	  occupation	  layers,	  and	  
the	   rabbit	   specimens	   were	   most	   likely	   to	   be	   a	   natural	   intrusion	   due	   to	   the	  
location	  of	  the	  bones	  in	  the	  stratigraphy	  of	  the	  site.	  	  
The	  meat	  weight	   and	  energy	  yield	  data	   for	  most	  of	   the	   faunal	   classes	   in	   this	  
assemblage	   were	   calculated	   using	   protocols	   and	   values	   presented	   by	   Smith	  
(2011),	   with	   a	   few	   exceptions.	   The	   meat	   weight	   and	   caloric	   data	   for	   pig	   was	  
taken	  from	  McMeekan	  (1940),	  using	  the	  data	  for	  a	  fully-­‐grown	  individual.	  It	  was	  
presumed	  that	  ‘shoulder’	  was	  the	  most	  likely	  butchering	  unit	  to	  be	  represented	  
by	   the	   single	   ulna	   found	   in	   Layer	   2.	   Sheep	   imported	   onto	   Mana	   Island	   in	   the	  
1830s	   were	   almost	   certainly	   merino	   from	   Australia	   (Alley	   &	   Hall	   1941).	   The	  
average	   live	  weight	   of	   an	   adult	  merino	  was	   taken	   from	  Coffey	   (1918),	   and	   the	  
average	  useable	  meat	  weight	  of	  a	  whole	  carcass	  from	  White	  (1953).	  As	  with	  the	  
pig,	   the	   shoulder	   joint	   was	   selected	   (due	   to	   the	   only	   bone	   present	   being	   a	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humerus),	   and	   the	   percentage	   of	  meat	  weight	   of	   a	   single	   shoulder	   joint	   taken	  
from	   Cloete	   et	   al.	   (2004).	   Energy	   yield	   data	   was	   provided	   by	   Williams	  
(2007:Table	   1).	   Dietary	   information	   for	   the	   lizards	   was	   calculated	   using	   the	  
average	  weights	   for	   each	   taxa	   (from	   the	  Encyclopedia	  of	   Life	   online	  database),	  
and	  the	  caloric	  content	  taken	  from	  Vitt	  (1978).	  
Taxa	  that	  had	  no	  available	  meat	  weight	  data	  were	  calculated	  using	  the	  closest	  
possible	   approximation	   (“Genus	   ?sp.”	   or	   “Taxa	   (e.g.	   bivalve,	   fish)	   ?sp.”).	   A	   full	  
breakdown	  of	  all	  calculations	  performed	  for	  this	  analysis	  is	  included	  in	  Appendix	  
4.	   Meat	   weight	   data	   (and	   subsequently	   energy	   yield	   data)	   was	   not	   able	   to	   be	  
calculated	  for	  taxa	  that	  had	  not	  produced	  an	  MNI.	  This	  was	  restricted	  to	  fish	  taxa	  
that	  were	  unable	  to	  be	  counted,	  such	  as	  rays	  and	  sharks,	  as	  demonstrated	  in	  the	  
next	  chapter.	  
As	  the	  data	  for	  Polynesian	  rat	  may	  be	  used	  for	  mice	  (Smith	  2011:6)	  no	  attempt	  
was	  made	  to	  identify	  taxa	  to	  species	  level	  and	  all	  energy	  yields	  for	  small	  rodents	  
were	  calculated	  using	  the	  data	  for	  Polynesian	  rat.	  
Only	   two	   moa	   species	   were	   identified	   from	   the	   site,	   due	   to	   the	   highly	  
fragmented	  nature	  of	  the	  moa	  bone.	  Investigation	  into	  the	  raw	  material	  revealed	  
fragments	  of	  a	  left	  and	  a	  right	  femur	  of	  Euryapteryx	  geranoides	  and	  a	  fragment	  
of	  a	  left	  femur	  of	  Euryapteryx	  curtus.	  As	  three	  leg	  units	  were	  present,	  an	  MNE	  of	  
three	  was	  used	  in	  the	  leg	  weight	  calculations.	  
All	   species	   and	   element	   identifications	   with	   corresponding	   provenance	   and	  
bag	   detail	   is	   included	   in	   Appendix	   2	   for	   reference.	   MNE	   and	   MNI	   data	   is	  
contained	  in	  Appendix	  3.	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Chapter	  5 Results	  	  
The	  faunal	  analysis	  revealed	  an	  assortment	  of	  taxa	  that	  will	  be	  described	  here.	  
The	  first	  five	  sections	  of	  this	  chapter	  summarise	  identifications	  of	  shellfish,	  fish,	  
bird,	  mammal,	  and	  lizard	  bone.	  	  
The	   species	   and	   element	   identifications	   are	   summarised	   first	   by	   presenting	  
Minimum	   Numbers	   of	   Individuals	   (MNI)	   and,	   where	   appropriate,	   Minimum	  
Numbers	   of	   Elements	   (MNE)	   of	   identified	   taxa	   from	   all	   stratigraphic	   units	   for	  
which	  data	  is	  available.	  	  
More	   detailed	   analysis	   of	   the	   habitats	   from	   which	   the	   fauna	   derived	   are	  
considered	   for	   the	   relevant	   classes.	   Finally,	   meat	   and	   energy	   yields	   are	  
considered	  for	  each	  class.	  	  
Section	  six	  contains	  the	  comparisons	  of	  MNI,	  meat	  yields,	  and	  energy	  yields	  of	  





Thirty-­‐nine	  molluscan	  taxonomic	  groupings	  are	  identified	  in	  this	  assemblage;	  
twenty-­‐seven	  to	  species	  level,	  six	  to	  genus,	  four	  to	  family,	  and	  two	  to	  class	  (Table	  
5-­‐1).	  The	  diagnostic	  elements	  of	  each	  group	  have	  been	  aggregated	  by	  layer,	  and	  
totalled	  for	  the	  site	  as	  a	  whole.	  The	  MNI	  table	  has	  been	  ordered	  alphabetically	  by	  
species	  name	  for	  ease	  of	  reference.	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Of	   the	  39	   taxa,	  34	  were	  present	   in	  Layer	  2,	  15	   in	   the	  Black	  Layer,	   and	  25	   in	  
Layer	  3.	  Twelve	   taxa	  were	  present	   only	   in	   a	   single	   layer,	   and	  only	   seven	  were	  
present	   in	   all	   layers.	   These	   numbers	   increase	   to	   17	   and	   13	   respectively	  when	  
irrelevant	  layers	  are	  removed	  (Table	  5-­‐2).	  
The	   taxonomic	   group	   with	   the	   largest	   number	   of	   individuals	   were	   limpets	  
(Cellana	   sp.)	  with	   an	  MNI	  of	   1,225	   (38.3%	  of	   the	   total	   shellfish	  MNI	  of	   3,200).	  
The	  next	  highest	  taxa	  were	  cat’s	  eyes	  (Turbo	  smaragdus,	  12.5%),	  tuatua	  (Paphies	  
subtriangulata,	  10.2%),	   Cook’s	   turbans	   (Cookia	  sulcata,	   7.8%),	   dark	   rock	   shells	  
Table	  5-­‐1.	  Shellfish	  MNI	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(Haustrum	  haustorium,	  6.8%),	  paua	  (Haliotis	  iris,	  6.5%),	  and	  heavy-­‐ribbed	  venus	  	  
or	   tuangi,	   (Protothaca	   crassicosta,	   3.9%).	   All	   other	   taxa	   were	   proportionately	  
under	  3%.	  	  
	  
Table	  5-­‐2.	  MNI	  of	  each	  taxon	  as	  a	  percentage	  of	  the	  total	  MNI	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The	  top	  seven	  taxonomic	  groups	  make	  up	  86%	  of	  the	  total	  MNI.	  In	  the	  analysis	  
that	   follows,	   these	  seven	  species	  will	  be	  most	   thoroughly	   investigated.	  The	   line	  
was	   drawn	   here	   as	   all	   the	   minor	   taxa	   had	   fewer	   than	   100	   individuals	   in	   the	  
combined	  totals	  of	  the	  three	  primary	  occupation	  layers.	  Amongst	  the	  major	  taxa	  
there	   were	   notable	   changes	   in	   rank	   order	   between	   the	   three	   layers.	  Limpets,	  
which	   were	   the	   predominant	   taxon	   in	   Layer	   3,	   were	   only	   fourth	   in	   relative	  
abundance	  in	  the	  Black	  Layer	  but	  rose	  again	  to	  first	  place	  in	  Layer	  2.	  In	  contrast,	  
Cook’s	  turban	  were	  only	  the	  fifth	  ranked	  taxon	  in	  Layer	  3	  but	  rose	  to	  first	  place	  
in	  the	  Black	  Layer	  before	  falling	  back	  to	  fifth	  place	  in	  Layer	  2.	  It	  is	  possible	  that	  
these	  fluctuations	  have	  been	  influenced	  by	  the	  much	  smaller	  sample	  size	  for	  the	  
Black	  Layer	  assemblage.	  Somewhat	  greater	  confidence	  can	  potentially	  be	  placed	  
in	  the	  steady	  declines	  in	  rank	  order	  for	  rock	  shells	  from	  2nd	  to	  3rd	  then	  6th,	  and	  
for	  tuangi	  from	  3rd	  to	  5th	  equal	  then	  7th,	  and	  the	  steady	  increases	  of	  cat’s	  eye	  from	  
6th	  to	  2nd	  then	  2nd,	  and	  paua	  from	  7th	  to	  5th	  equal	  then	  4th.	  
5.1.2 Habitat	  
For	   the	   habitat	   analysis,	   several	   taxonomic	   groups	   were	   removed.	   “Small	  
bivalve”	   and	   “small	   gastropod”	   were	   removed	   because	   they	   are	   unable	   to	   be	  
narrowed	   down	   to	   habitat,	   and	   the	   worm	   shells	   Novastoa	   lamellosa	   were	  
removed	   because	   all	   specimens	   were	   or	   had	   been	   attached	   to	   other	   shells,	  
making	   it	   highly	   likely	   to	   be	   a	   natural	  midden	   inclusion	   only.	   The	   seven	  most	  
abundant	  taxa	  are	  presented	  individually,	  while	  the	  remaining	  taxa	  are	  grouped	  
to	  give	  a	  better	  sense	  of	  the	  habitats	  exploited	  (Table	  5-­‐3).	  
Five	  of	   the	  seven	  most	  abundant	   taxa	  were	   found	  only	  on	  rocky	  shores.	  One	   is	  
found	   solely	   on	   sandy	   shores,	   and	   one	   is	   found	   on	   both	   mudflats	   and	   sandy	  
shores.	   Similarly,	   the	   most	   common	   habitat	   by	   MNI	   for	   all	   remaining	   taxa	  
combined	  is	  also	  rocky	  shore.	  Much	  smaller	  numbers	  were	  harvested	  from	  sandy	  
shores	   or	   mudflats,	   along	   with	   small	   numbers	   that	   occur	   across	   a	   range	   of	  
habitats,	  and	  a	  single	  freshwater	  species.	  	  There	  is	  limited	  variation	  between	  the	  
layers	  with	  rocky	  shore	  species	  overwhelmingly	  dominant	  in	  each.	  Sandy	  shore	  
species	  make	  up	  10.9%	  of	   all	   shellfish	   in	  Layers	  2	   and	  3,	   but	  only	  3.4%	   in	   the	  
Black	  Layer,	  while	  mudflat	  species	  range	  between	  3.8	  and	  5.3%.	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5.1.3 Energy	  yield	  
Reported	   in	  Table	   5-­‐4	   are	   the	  MNI	   values	   used	   in	   the	   calculations,	   the	  meat	  
yield	  in	  kilograms	  of	  all	  shellfish	  individuals	  combined,	  and	  the	  total	  energy	  yield	  
in	   kilocalories	   of	   the	   shellfish	   class	   by	   layer.	   These	   data	   will	   be	   considered	  
further	  in	  relation	  to	  other	  classes	  of	  fauna	  in	  the	  final	  section	  of	  this	  chapter.	  
Table	  5-­‐4.	  Shellfish	  MNI,	  meat	  yields,	  and	  energy	  yields	  
Table	  5-­‐3.	  Habitat	  data	  for	  seven	  most	  abundant	  taxa	  and	  all	  remaining	  taxa	  combined.	  
Habitat	  data	  from	  Smith	  (2011:Table	  7)	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5.2 Fish	  
5.2.1 MNI	  
A	  total	  of	  33	  fish	  taxa	  were	  identified	  in	  site	  R26/141.	  The	  elements	  used	  for	  
identification	   of	   species	   included	   five	   diagnostic	   mouthparts,	   other	   cranial	  
fragments	  considered	  by	  Dr.	  Leach	   to	  be	  diagnostic	  of	   species,	  vertebrae,	   teeth	  
and	  dental	   plates,	   spines,	   inferior	   and	   superior	   pharyngeals,	   and	   scutes.	   These	  
elements	   were	   combined	   to	   create	   a	   total	   number	   of	   diagnostic	   elements	   for	  
each	  species	  (Table	  5-­‐5).	  
A	  total	  of	  3,955	  diagnostic	  elements	  were	  identified	  to	  one	  of	  the	  33	  taxonomic	  
groups.	  73%	  of	  these	  	  came	  from	  Layer	  2.	  All	  remaining	  layers	  consisted	  of	  less	  
than	  8%	  of	  the	  total.	  The	  taxon	  with	  the	  highest	  number	  of	  diagnostic	  elements	  
Table	  5-­‐5.	  Total	  number	  of	  diagnostic	  elements	  per	  species	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were	   the	   labrids,	   which	   made	   up	   23.4%	   of	   the	   total.	   The	   next	   highest	   counts	  
were	   the	   sharks	   with	   14.5%	   and	   snapper	   with	   13.8%.	   Blue	   cod,	   blue	   moki,	  
butterfish/greenbone,	   and	   barracouta	   were	   also	   common.	   All	   other	   taxa	  
consisted	   of	   less	   than	   3%	   of	   the	   total	   number	   of	   diagnostic	   bones.	   The	  
“Teleostomi	  species	  X”	  taxa	  were	  created	  by	  Leach	  as	  he	  came	  across	  unique	  and	  
potentially	   identifiable	   specimens	   that	   were	   not	   able	   to	   be	   matched	   to	   any	  
species	  known	  or	  available	  to	  him.	  These	  taxa	  can	  be	  treated	  as	  “fish	  ?sp.”;	  where	  
each	  taxa	  is	  a	  species	  different	  to	  all	  others	  identified	  in	  this	  midden.	  
For	  the	  purpose	  of	  calculating	  the	  MNI	  table,	  several	  taxa	  were	  removed	  from	  
analysis.	   Sharks	   were	   removed	   due	   to	   the	   unreliability	   of	   calculating	   an	   MNI	  
from	   vertebrae	   or	   teeth.	   Rays	   were	   removed	   due	   to	   uncertainty	   regarding	  
quantification	  of	  the	  “dental	  plate”	  data.	  As	  discussed	  previously,	  Layers	  0,	  Drain,	  
1,	  and	  Gravel	  were	  removed	  from	  the	  MNI	  table	  also.	  
The	   MNI	   for	   each	   layer	   was	   calculated	   independent	   of	   other	   layers.	   For	  
example,	   the	  MNI	   for	  butterfish	  in	  Layer	  0	  would	  be	   taken	   from	  the	  number	  of	  
right	  dentaries,	  and	  in	  Layer	  1	  from	  the	  number	  of	  inferior	  pharyngeals.	  Hence,	  
the	  element	  offering	  the	  largest	  MNI	  for	  each	  layer	  (independent	  of	  other	  layers)	  
was	   chosen	   to	   represent	   a	   taxon.	   The	   “All	   Layers”	   column	   represents	   the	  
combined	  MNI	  for	  each	  taxon	  when	  the	  same	  diagnostic	  element	  was	  used	  over	  
all	  layers.	  This	  column	  was	  placed	  in	  the	  table	  for	  comparative	  purposes	  only,	  as	  
application	   of	   this	   method	   ignored	   the	   presence	   of	   too	   many	   species	   in	   each	  
layer.	  	  
Aggregation	  by	  each	  layer	  independent	  of	  the	  others	  is	  not	  expected	  to	  affect	  
the	   results	   from	   three	   layers	   chosen	   for	   further	   investigation.	   Layer	   2	   is	  
separated	   from	   the	   lower	   layers	  by	   the	  Gravel	   Layer.	   This	   layer	   is	   expected	   to	  
have	   prevented	   significant	   disturbance	   and	   artefact	   transference	   between	   the	  
upper	  and	   lower	   layers	  (except	   in	   the	  trench	   fill).	  The	  Black	  Layer	  and	  Layer	  3	  
may	  be	  from	  the	  same	  time	  period,	  but	  are	  separated	  by	  a	  ‘stone	  pavement’.	  This	  
barrier	  between	  the	  two	  layers	  is	  not	  likely	  to	  have	  allowed	  transference	  either.	  
Hence,	  the	  three	  layers	  may	  be	  considered	  to	  be	  entities	  separated	  enough	  from	  
one	  another	  for	  aggregation	  to	  be	  accurately	  constricted	  to	  each	  layer.	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Table	  5-­‐6	  demonstrates	  that	  the	  labrids	  had	  the	  largest	  MNI	  of	  any	  taxa	  over	  
all	  layers	  except	  Layer	  3,	  where	  snapper	  have	  one	  more	  individual.	  It	  also	  has	  the	  
largest	  MNI	  over	  the	  entire	  site	  by	  more	  than	  double	  the	  number	  of	  the	  second	  
most	  abundant	  taxon.	  Labrids	  account	  for	  32.7%	  of	  the	  total	  MNI.	  	  
	  
Amongst	   the	   most	   commonly	   occurring	   taxa	   there	   were	   several	   notable	  
changes	  in	  rank	  order	  between	  the	  three	  layers.	  Butterfish	  rise	  significantly	  from	  
11th	   place	   in	   Layer	   3,	   to	   9th	   in	   the	   Black	   Layer,	   to	   second	   place	   in	   Layer	   2.	  
Snapper	  drop	  from	  first	  place	  in	  Layer	  3	  to	  second	  in	  the	  Black	  Layer,	  and	  down	  
Table	  5-­‐6.	  Fish	  MNI	  
	   41	  
to	   fourth	   in	   Layer	   2.	   In	   contrast,	   labrids	   remain	   relatively	   stable,	   rising	   from	  
second	  place	  in	  Layer	  3	  to	  first	  in	  the	  later	  two	  layers.	  The	  remaining	  taxa	  remain	  
relatively	  stable	  also,	  moving	  only	  one	  place	  up	  or	  down	  in	  rank	  between	  layers.	  
The	   potential	   of	   the	  much	   smaller	   sample	   size	   in	   the	   Black	   Layer	   to	   influence	  
these	   fluctuations	   seems	   less	  pronounced	  here	   than	  with	   the	   shellfish	   class,	   as	  
the	   only	  major	   fluctuations	   occur	   steadily	   across	   all	   layers.	   These	   fluctuations	  
may	  result	   from	  a	  change	   in	   fishing	   techniques	  and	  climate.	  These	  possibilities	  
will	  be	  discussed	  in	  the	  next	  section.	  	  
5.2.2 Habitat/fishing	  methods	  
The	  fish	  taxa	  discussed	  here	  can	  be	  caught	  in	  a	  variety	  of	  different	  ways	  (Table	  
5-­‐7).	   Horwood	   et	   al.	   (1998)	   considered	   the	   most	   likely	   catch	   methods	   for	   all	  
species	  accessible	   from	  Mana	   Island.	  Here	   the	  analysis	   is	   confined	   to	   the	   three	  
primary	   occupation	   layers	   in	   the	   northern	   site.	   All	   taxa	   present	   only	   in	   the	  
southern	   site	   or	   omitted	   layers	   have	   been	   removed,	   as	   have	   the	   teleostomi	  
species	  and	  the	  species	  excluded	  from	  the	  MNI	  counts	  for	  reasons	  stated	  earlier.	  
	  
The	  four	  catch	  methods	  are	  demersal	  baited	  hook,	  pelagic	  lure	  fishing,	  basket	  
traps,	  and	  netting.	  Note	   that	  one	  of	   the	   two	  trapped	  species	   is	  not	  available	  on	  
Mana	  Island	  (freshwater	  eels),	  and	  the	  other	  (leatherjacket)	  may	  also	  be	  caught	  
Table	  5-­‐7.	  Most	   likely	   catch	  method	   for	   each	   taxon.	  
Data	  from	  Horwood	  et	  al.	  (1998)	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on	  baited	  hooks	  (Horwood	  et	  al.	  1998:17).	  Demersal	  baited	  hook	  appears	  to	  be	  
the	  method	  that	  produced	  the	   largest	  variety	  of	   taxa.	   It	   is	  also	  the	  method	  that	  
produced	  the	  largest	  proportion	  of	  fish	  in	  all	  layers	  (Table	  5-­‐8).	  
	  
This	   comparison	   demonstrates	   that	   demersal	   baited	   hook	   appears	   to	   be	   the	  
dominant	  catch	  method	  throughout	  all	  occupation	  periods.	  Both	  demersal	  baited	  
hook	   and	   pelagic	   lure	   fishing	   decreased	   in	   frequency	   over	   time	   in	   contrast	   to	  
basket	  trapping	  and	  netting,	  methods	  which	  contribute	  to	  more	  than	  three	  times	  
the	   catch	   rate	   percentages	   in	   Layer	   2	   than	   in	   the	   early	   layers.	   This	   increase	   is	  
contributed	   to	   by	   all	   three	   netted	   species,	   indicating	   that	   the	   increase	   is	   not	  
attributable	   to	   a	   rise	   in	   a	   single	  usually	  netted	   species	  merely	  being	   caught	  by	  
lure.	  
5.2.3 Energy	  yield	  
Reported	   in	  Table	   5-­‐9	   are	   the	  MNI	   values	   used	   in	   the	   calculations,	   the	  meat	  
yield	   in	   kilograms	   of	   all	   individuals	   combined,	   and	   the	   total	   energy	   yield	   in	  
kilocalories	   of	   the	   fish	   class	   by	   layer.	   These	   data	  will	   be	   considered	   further	   in	  
relation	  to	  other	  classes	  of	  fauna	  in	  the	  final	  section	  of	  this	  chapter.	  	  
-­‐ 	  
Table	   5-­‐8.	   The	   likely	   catch	   methods	   of	   all	   taxa	   combined	   presented	   as	   a	  
proportion	  of	  the	  total	  MNI	  per	  layer	  
Table	  5-­‐9.	  Fish	  MNI,	  meat	  yields,	  and	  energy	  yields	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5.3 Mammal	  	  
5.3.1 Diagnostic	  elements	  
Ten	   mammalian	   taxa	   were	   identified	   in	   R26/141.	   Seven	   were	   identified	   to	  
species	  level,	  two	  to	  order,	  and	  one	  to	  family	  level.	  The	  diagnostic	  elements	  used	  
in	   the	  calculations	  of	  Minimum	  Number	  of	   Individuals	   (MNI)	  will	  be	  presented	  
here.	  	  
A	   total	   of	   42	   diagnostic	   elements	   were	   identified	   as	   domestic	   dog	   (Canis	  
familiaris)	  (Table	  5-­‐10).	  Most	  of	  these	  bones	  were	  in	  Layer	  2	  (71%).	  There	  were	  
no	  occurrences	  in	  the	  Gravel	  Layer.	  Bones	  from	  the	  entire	  skeleton	  were	  found,	  
and	  there	  appears	  to	  be	  no	  major	  elements	  absent.	  
	  
Three	  marine	  mammalian	  taxa	  were	  identified	  (Table	  5-­‐11).	  Three	  diagnostic	  
elements	   were	   identified	   as	   fur	   seal	   (Arctocephalus	   forsteri).	   These	   elements	  
were	  found	  in	  Layers	  2	  and	  3.	  They	  consisted	  of	  a	  left	  upper	  jaw,	  a	  right	  femur,	  
and	  a	   left	   fibula.	  Two	  elements	  were	   identified	  as	  dolphin	  (Delphinidae).	  These	  
Table	  5-­‐10.	  Dog	  MNI	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were	  a	  mostly	  complete	  axial	  vertebra	  and	  a	  sawn	  sliver	  of	  a	  different	  vertebra.	  
These	  were	  found	  in	  Layer	  2	  and	  the	  Black	  Layer.	  One	  element	  was	  identified	  as	  
a	  cetacean,	  most	  likely	  a	  whale	  due	  to	  the	  large	  size.	  This	  was	  a	  dorsal	  vertebral	  
process,	   of	   a	   similar	   size	   and	   shape	   to	   those	   of	   the	   pilot	   whale	   held	   in	   the	  
University	  of	  Otago	  reference	  collection.	  	  
	  
Three	  medium	   to	   large	   terrestrial	  mammal	   species	  were	   identified	   (Table	  5-­‐
12).	  These	  were	  sheep	  (Ovis	  aries),	  pig	  (Sus	  scrofa),	  and	  cattle	  (Bos	  taurus).	  Cattle	  
is	  not	  included	  in	  the	  MNE	  tables,	  as	  it	  had	  an	  unrecorded	  stratigraphic	  location	  
for	  the	  single	  element	   identified.	  This	  element	  was	  a	  sawn	  femoral	  head.	  Three	  
elements	  were	  identified	  as	  sheep;	  a	  right	  humerus	  from	  Layer	  2	  and	  a	  right	  tibia	  
and	  cranial	  fragment	  from	  Layer	  1.	  Pig	  was	  represented	  by	  one	  element	  only,	  a	  
left	  ulna.	  	  
Table	  5-­‐11.	  Marine	  mammal	  MNE	  	  
(a)	  Fur	  seal	  (b)	  Dolphin	  sp.	  (c)	  Cetacean	  sp.	  
	  
Table	  5-­‐12.	  Terrestrial	  mammal	  (med.	  to	  large)	  MNE	  	  
(a)	  Sheep	  (b)	  Pig	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Three	  small	  terrestrial	  mammal	  taxa	  were	  identified	  (Table	  5-­‐13).	  These	  were	  
European	   rabbit	   (Oryctolagus	   cuniculus),	   rodents	   (Rodentia	   sp.),	   and	   brushtail	  
possum	   (Trichosurus	   vulpecula).	   Two	   rabbit	   bones	   were	   identified,	   a	   left	  
humerus	  in	  Layer	  1	  and	  a	  left	  tibia	  in	  Layer	  2.	  No	  attempt	  was	  made	  to	  separate	  
rodents	  to	  species	  level,	  as	  the	  meat	  weight	  and	  caloric	  data	  used	  for	  both	  mice	  
and	   rats	   would	   be	   the	   same	   (Smith	   2011).	   Rodents	   were	   present	   only	   in	   the	  
earliest	  two	  layers,	  with	  three	  elements	  in	  Layer	  2	  and	  two	  in	  Layer	  1	  There	  was	  
only	  one	  element	  identified	  as	  a	  brushtail	  possum,	  a	  jawbone	  from	  Layer	  1.	  
	  
	  
5.3.2 MNI	  	  
The	  mammal	  bone	  MNI	  was	   calculated	   in	   the	   same	  manner	   as	   the	   fish	  bone	  
MNI.	  When	   aggregated	   by	   layer,	   the	   total	  MNI	   is	   14	   (Table	   5-­‐14).	   10	   of	   these	  
individuals	  are	  from	  Layer	  2,	  and	  two	  each	  are	  from	  the	  Black	  Layer	  and	  Layer	  3.	  
All	   terrestrial	  mammals	  except	   the	  dog	  are	   restricted	   to	   the	  earlier	   two	   layers.	  
Dog	  is	  the	  only	  taxa	  found	  in	  all	  three	  layers.	  All	  species	  except	  possum	  and	  cow	  






Table	  5-­‐13.	  Terrestrial	  mammal	  (small)	  MNE	  	  
(a)	  Rabbit	  (b)	  Rodent	  (c)	  Possum	  
	  
	   46	  
	  
	  
5.3.3 Energy	  yield	  
Reported	  here	  are	   the	  MNI	  values	  used	   in	   the	   calculations,	   the	  meat	  yield	   in	  
kilograms	  of	  all	  individuals	  combined,	  and	  the	  total	  energy	  yield	  in	  kilocalories	  of	  
each	  taxon	  by	  layer.	  Table	  5-­‐15	  presents	  this	  data	  for	  the	  marine	  mammals,	  and	  
Table	  5-­‐16	  for	  the	  terrestrial	  mammals.	  These	  data	  will	  be	  considered	  further	  in	  
relation	  to	  other	  classes	  of	  fauna	  in	  the	  final	  section	  of	  this	  chapter.	  
	  
	  
Table	  5-­‐14.	  Mammal	  MNI	  
Table	  5-­‐15.	  Marine	  mammal	  MNI,	  meat	  weights,	  and	  energy	  yields	  	  
(a)	  Fur	  seal	  (b)	  Cetacean	  
	  





All	  species	   identifications	  were	  done	  by	  Phil	  Millener,	  except	   for	  the	  Waitaha	  
penguin	  Megadyptes	  waitaha.	  The	  latter	  identification	  was	  taken	  from	  Rawlence	  
et	   al.	   (2015),	   who	   report	   that	   an	   ancient	   DNA	   analysis	   assigned	   a	   specimen	  
previously	   identified	   as	   “Eudyptes	   sp.”	   to	  M.	  waitaha.	   Millener’s	   identifications	  
were	  reported	  as	  a	  list	  of	  species	  present	  in	  the	  post-­‐excavation	  notes	  (Horwood	  
n.d.),	  and	  were	  also	  written	  on	   the	  bag	   labels.	   In	  order	   to	  produce	  MNI	  counts,	  
the	  bones	   that	  had	  been	   identified	   to	   genus	  or	   species	   level	  were	   identified	   to	  
element	  and	  side	  and	  MNI	  calculated	  (Table	  5-­‐17).	  
Table	   5-­‐16.	   Terrestrial	   mammal	   MNI,	   meat	   weights,	   and	   energy	  
yields	  	  
(a)	  Dog	  (b)	  Pig	  (c)	  Sheep	  (d)	  Rodent	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Twenty-­‐nine	   taxa	   were	   identified,	   twenty-­‐eight	   to	   species	   level	   and	   one	   to	  
genus.	   The	   largest	   avian	   MNI	   in	   this	   assemblage	   were	   the	   blue	   penguins	  
(Eudyptula	  minor)	   at	   nine	   individuals	   (15.5%	   of	   the	   total	   MNI).	   The	   two	   next	  
most	   abundant	   taxa	   were	   the	   parakeets	   (Cyanorhamphus	   spp.,	   all	   species	  
combined)	   and	   tui	   (Prosthemadera	   novaeseelandiae)	   at	   seven	   and	   five	  
individuals	  respectively	  (12%	  and	  8.6%).	  All	  remaining	  taxa	  ranged	  from	  three	  
to	  one	  individuals	  (5.2%	  -­‐	  1.7%).	  The	  Black	  Layer	  contained	  only	  four	  of	  the	  29	  
taxa,	  and	  the	  layer	  with	  the	  largest	  number	  (Layer	  2)	  contained	  26;	  missing	  only	  
the	  Waitaha	  penguin	  and	  weka	   (Gallirallus	  philippensis),	  along	  with	  a	   confident	  
species	  identification	  of	  the	  Cyanorhamphus	  genus.	  	  	  
Table	  5-­‐17.	  Avian	  MNI	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5.4.2 Hunting	  methods	  	  
One	  potential	  indicator	  of	  change	  over	  time	  in	  the	  artefactual	  assemblage	  was	  
an	   absence	   of	   bird	   spear	   points	   from	   the	   upper	   excavation	   layers	   (Horwood	  
1991:38).	  This	  was	   theorised	   to	   reflect	   a	  decline	   in	   the	   availability	   of	   birds	  on	  
Mana.	  A	  decline	  of	  availability	  may	  be	  reflected	  in	  the	  changing	  habitats	  of	  Mana	  
Island.	   To	   assess	   this	   all	   individuals	   were	   grouped	   by	   their	   most	   frequented	  
habitat	  (McGovern-­‐Wilson	  1986;	  McGovern-­‐Wilson	  et	  al.	  1996),	  and	  the	  results	  
presented	   in	   Table	   5-­‐18.	   Moa	   were	   excluded	   from	   this	   analysis,	   as	   they	   are	  
known	  to	  have	  not	  been	  present	  naturally	  on	  Mana.	  
	  
Coastal	   and	   estuarine	   habitats	   have	   always	   been	   present	   on	   Mana,	   but	   the	  
arrival	  of	  people	  triggered	  a	  gradual	  change	  from	  mainly	  forest	  scrublands	  in	  the	  
early	   occupation	   period	   to	   open	   grasslands	  with	   small	   patches	   of	   scrub	   in	   the	  
later	  period	  (Chester	  &	  Raine	  1990).	  The	  variable	  environments	  on	  Mana	  cover	  
almost	   all	   potential	   avian	   habitats	   (except	   highlands,	   which	  was	   not	   a	   habitat	  
associated	  with	  any	  of	  the	  taxa	  represented).	  	  
The	   two	   most	   common	   habitats	   exploited	   appear	   to	   be	   coastal	   and	   forest.	  
Coastal	  taxa	  remain	  relatively	  steady	  over	  time,	  shifting	  from	  the	  most	  common	  
taxa	   in	  Layer	  3	  to	   the	  second	  most	  common	  in	  the	  Black	  Layer,	  and	  back	  up	  to	  
first	  in	  Layer	  2.	  Coastal	  individuals	  make	  up	  just	  under	  50%	  of	  the	  total	  MNI	  in	  
Layer	  2.	  Forest	  species	  occupy	  the	  first	  and	  second	  place	  slots	  in	  all	  layers	  along	  
with	   coastal	   species	   –	   however	   the	   percentages	   drop	   from	   42%	   of	   the	   entire	  
Table	  5-­‐18.	  All	  individuals	  grouped	  by	  most	  frequented	  habitat	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catch	   in	  the	  earlier	   layers	   to	  23%.	  These	  two	  habitats	  are	  the	  only	  two	  to	  have	  
been	  exploited	  over	  the	  entire	  time	  period.	  The	  decline	  in	  forest	  bird	  species	  in	  
Layer	  2	  appears	  to	  have	  been	  compensated	  for,	  as	  this	  is	  the	  only	  time	  period	  in	  
which	   all	   possible	   habitats	   appear	   to	   have	   been	   exploited.	   This	   suggests	   a	  
different	  kind	  of	  fowling	  strategy	  in	  the	  later	  occupation	  period.	  
5.4.3 Energy	  yield	  
Reported	  here	  are	   the	  MNI	  values	  used	   in	   the	   calculations,	   the	  meat	  yield	   in	  
kilograms	  of	  all	  individuals	  combined,	  and	  the	  total	  energy	  yield	  in	  kilocalories	  of	  
the	  class	  by	  layer.	  Table	  5-­‐19a	  presents	  the	  moa	  data.	  Table	  5-­‐19b	  presents	  the	  
data	  for	  all	  non-­‐moa	  avian	  taxa.	  These	  data	  will	  be	  considered	  further	  in	  relation	  




Eight	   reptilian	   taxa	  were	   identified.	  They	  were	  present	   in	  Layers	  1,	  2,	  3,	   and	  
Black	  (Table	  5-­‐20).	  There	  were	  no	  reptiles	  identified	  in	  the	  Gravel	  Layer.	  There	  
were	  three	  taxa	  identified	  in	  Layer	  1,	  six	  in	  Layer	  2,	  three	  in	  the	  Black	  Layer,	  and	  
one	   in	   Layer	   3.	   The	   largest	  Minimum	  Number	   of	   Elements	   present	   in	   any	   one	  
layer	  was	  six	  (robust	  skink,	  left	  femur).	  	  
	  
Table	  5-­‐19a.	  Moa	  MNI,	  meat	  yields,	  and	  energy	  yields	  
	  
Table	  5-­‐19b.	  Avian	  MNI,	  meat	  yields,	  and	  energy	  yields	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The	  largest	  reptile	  MNI	  for	  any	  one	  layer	  was	  17	  in	  Layer	  2	  (Table	  5-­‐21).	  This	  
comprised	   81%	   of	   the	   total	   MNI	   when	   aggregated	   by	   layer	   (21).	   The	   second	  
highest	  MNI	  of	   three	   in	  the	  Black	  Layer	  comprised	  only	  14.3%	  of	  the	  total,	  and	  
Layer	  3	  with	  one	  individual	  represented	  a	  mere	  4.8%	  of	  the	  total.	  Skinks	  were	  by	  
far	  the	  most	  common	  reptile,	  followed	  by	  geckos,	  with	  a	  few	  tuatara.	  
Table	  5-­‐21.	  Reptile	  MNE	  for	  all	  layers	  
Table	  5-­‐20.	  Reptile	  MNI	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5.5.1 Energy	  yield	  
Here	   is	  where	   the	  question	  must	  be	  asked	  –	   can	   the	   reptilian	   remains	   found	  
here	   be	   considered	   to	   be	   food	   waste?	   Geckos	   and	   skinks	   have	   a	   complicated	  
history	   in	   Māori	   tradition;	   often	   tapu	   –	   the	   bringers	   of	   death	   and	   disease,	  
occasionally	  a	  food	  source,	  and	  occasionally	  feared	  for	  their	  supposed	  propensity	  
for	  crawling	  inside	  the	  orifices	  of	  one	  who	  snores	  too	  loudly	  (Cree	  2014).	  It	  is	  not	  
so	  simple	  to	  assume	  that	  the	  presence	  of	  reptile	  bones	  in	  a	  midden	  assemblage	  
immediately	   suggests	   “food”.	   This	   is	   especially	   true	   in	   a	   boulder	   bank	  
environment	  that	  would	  have	  been	  a	  suitable	  habitat	  for	  a	  large	  majority	  of	  the	  
species	   present,	   which	   would	   provide	   an	   alternate	   explanation	   for	   their	  
presence.	  
It	   is	   apparent	   in	   this	   analysis	   that	   lizard	   remains	   are	   scarce	   in	   the	   earliest	  
layer,	  with	  only	  one	  individual	  present.	  Layer	  2,	  however,	  presents	  a	  much	  larger	  
number	  of	  individuals.	  Interestingly,	  one	  of	  the	  more	  notable	  accounts	  of	  lizards	  
being	  hunted	   for	   food	   in	  New	  Zealand	  pertains	  directly	   to	  Te	  Rauparaha	   (Cree	  
2014:138),	   who	   was	   known	   to	   have	   spent	   time	   on	   Mana	   Island	   during	   the	  
occupation	  period	  represented	  in	  Layer	  2.	  The	  reptile	  in	  question	  appears	  to	  be	  
solely	   tuatara	   (referred	   to	   in	   text	   as	   “ngārara”),	   although	   there	   is	  no	   reason	   to	  
excluded	   other	   reptiles	   from	   the	   possibility	   of	   being	   actively	   hunted	   also.	   It	   is	  
alluded	  to	  in	  the	  same	  account	  that	  ngārara	  was	  not	  a	  common	  dietary	  choice	  at	  
the	   time	   (although	   had	   been	   in	   the	   past	   and	   in	   other	   areas),	   and	   that	   Te	  
Rauparaha	  (and	  others’)	  consumption	  of	  such	  afforded	  him	  a	  certain	  notoriety.	  It	  
is	   for	   these	   reasons	   that	   the	   lizard	   remains	   were	   not	   regarded	   as	   natural	  
inclusions.	  	  
Reported	  in	  Table	  5-­‐22	  are	  the	  MNI	  values	  used	  in	  the	  calculations,	   the	  meat	  
yield	   in	   kilograms	   of	   all	   individuals	   combined,	   and	   the	   total	   energy	   yield	   in	  
kilocalories	   of	   each	   taxon	   by	   layer.	   These	   data	   will	   be	   considered	   further	   in	  
relation	  to	  other	  classes	  of	  fauna	  in	  the	  final	  section	  of	  this	  chapter.	  
Table	  5-­‐22.	  Reptile	  MNI,	  meat	  yields,	  and	  energy	  yields	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5.6 Stratigraphic	  Comparison	  	  
The	  following	  tables	  (5-­‐23,	  5-­‐24,	  and	  5-­‐25)	  present	  the	  MNI,	  meat	  yields,	  and	  
energy	   yields	   for	   each	   taxonomic	   class,	   and	   each	   value	   as	   a	   percentage	   of	   the	  
total.	  Table	  5-­‐23	  presents	  this	  data	   for	  Layer	  3,	  Table	  5-­‐24	  for	  the	  Black	  Layer,	  
and	  Table	  5-­‐25	  for	  Layer	  2.	  	  
Table	  5-­‐23.	  Energy	  yield	  data	  for	  all	  classes	  in	  Layer	  3	  
Table	  5-­‐24.	  Energy	  yield	  data	  for	  all	  classes	  in	  the	  Black	  Layer	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In	   every	   layer	   shellfish	   had	   the	   highest	   MNI,	   but	   one	   of	   the	   lowest	   energy	  
yields	  (ranging	  from	  2.9%	  to	  1.9%	  of	  the	  total).	  Fish	  provided	  by	  far	  the	  largest	  
energy	  yield	   in	   every	   layer,	   ranging	   from	  66.2%	   to	  54.6%.	  The	  energy	  yield	  of	  
birds	  dropped	  drastically	  from	  second	  place	  in	  Layer	  3	  to	  last	  (sixth)	  place	  in	  the	  
Black	  Layer,	  and	  up	  again	  to	   fourth	  place	   in	  Layer	  2.	  Moa	  were	  only	  present	   in	  
the	   earliest	   layer,	   but	   provided	   15.8%	   of	   the	   energy	   yield;	   the	   third	   highest	  
yielding	  taxa.	  Dogs	  had	  a	  consistently	  average	  energy	  yield	  over	  the	  early	  layers,	  
dropping	  to	  third-­‐to-­‐last	  place	  in	  Layer	  2.	  Pigs,	  sheep,	  and	  rats	  were	  present	  only	  
in	   Layer	   2.	   Rats	   provided	   the	   lowest	   energy	   yield	   percentage	   over	   the	   entire	  
assemblage	  at	  0.01%	  and	  sheep	   the	  second-­‐lowest	  at	  0.5%,	  while	   the	  pig	  yield	  
was	   the	   third-­‐highest	   yielding	   taxa	   at	   7.3%.	   The	   fur	   seal	   energy	   yield	   shifted	  
from	  the	  central	  fourth	  place	  in	  Layer	  3	  to	  the	  fourth	  lowest	  in	  Layer	  2,	  and	  was	  
not	  present	  in	  the	  Black	  Layer.	  Cetaceans	  were	  not	  present	  in	  the	  earliest	  layer,	  
but	  provided	  9.5%	  and	  8%	  of	  the	  total	  for	  Layers	  Black	  and	  2;	  third	  and	  second	  
place	   respectively.	   Lizards	   provided	   the	   lowest	   energy	   yield	   in	   Layer	   3,	   rising	  
dramatically	   to	   second	   place	   in	   the	   Black	   Layer	   at	   21.1%	   of	   the	   total,	   and	  
dropping	  again	  to	  fifth	  place	  in	  Layer	  2.	  
The	  overall	   importance	  of	  each	   taxa	   to	   the	   total	  energy	  yield	   is	   illustrated	   in	  
Figure	   5-­‐1.	   Dog,	   pig,	   sheep,	   and	   rat	   have	   been	   combined	   to	   form	   a	   ‘terrestrial	  
mammal’	   class,	   and	   fur	   seal	   and	   cetaceans	  have	  been	   combined	   into	   a	   ‘marine	  
mammal’	  class.	  	  
Table	  5-­‐23.	  Energy	  yield	  data	  for	  all	  classes	  in	  Layer	  2	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Several	  patterns	  are	  visible	  in	  this	  graph.	  Fish	  increases	  steadily	  in	  importance	  
over	   time,	   and	   is	   consistently	   the	   highest	   energy	   yield	   across	   the	   entire	  
assemblage.	   Lizard	   increases	   significantly	   in	   the	   Black	   Layer,	   and	   drops	   back	  
down	  again	  in	  Layer	  2.	  Both	  marine	  and	  terrestrial	  mammal	  increase	  over	  time,	  
although	   marine	   mammal	   remains	   slightly	   higher	   than	   terrestrial	   across	   all	  
layers.	  Shellfish	  remains	  relatively	  steady,	  and	  appears	  much	  less	  significant	  than	  
other	  taxa.	  Bird	  and	  moa	  both	  decrease	  drastically	  between	  Layers	  3	  and	  Black,	  
and	  then	  moa	  remains	  absent	  while	  bird	  increases	  again	  to	  a	  similar	  level	  to	  the	  
other	  most	  important	  classes	  (besides	  fish).	  
Figure	  5-­‐1.	  Energy	  yield	  for	  all	  classes	  as	  a	  percentage	  of	  the	  total	  for	  each	  layer	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Chapter	  6 Discussion	  
In	  this	  chapter	  the	  results	  presented	  in	  Chapter	  5	  will	  be	  discussed	  in	  several	  
parts.	  The	  first	  section	  will	  address	  the	  final	  chronology	  of	  Mana	  Island	  after	  all	  
information	   has	   been	   presented	   and	  whether	   the	   faunal	   analysis	   supports	   the	  
radiocarbon	  and	  artefact	  association	  dating	  discussed	   in	  Chapter	  3.	  The	  second	  
section	   will	   discuss	   the	   faunal	   analysis	   results	   in	   relation	   to	   resource	  
procurement.	  The	  third	  section	  will	  evaluate	  the	  diet	  of	  the	  inhabitants	  of	  Mana	  
Island	   as	   represented	   by	   the	   faunal	   analysis.	   The	   fourth	   and	   final	   section	  will	  
compare	  and	  contrast	  the	  early	  and	  later	  periods,	  and	  draw	  conclusions	  based	  on	  
all	  available	  data.	  
6.1 Chronology	  
Historical	   reports,	   artefact	   association,	   and	   radiocarbon	   dating	   all	   provide	  
evidence	   of	   the	   chronology	   of	   this	   site.	   The	   latest	   primary	   occupation	   layer,	  
Layer	  2,	  contained	  the	  NZ	  quail	  (Coturnix	  novaeseelandiae),	  known	  to	  have	  gone	  
extinct	  by	  the	  1860s	  (McGovern-­‐Wilson	  1986:130),	  which	  indicates	  that	  Layer	  2	  
is	  likely	  to	  date	  prior	  to	  that.	  Layer	  2	  also	  contained	  European	  material	  such	  as	  
glass	   and	  metal	   in	   the	   later	   spits,	   but	  no	  European	  material	  whatsoever	   in	   the	  
earlier	  spits,	   indicating	   that	   this	  site	   likely	  spanned	  both	  pre-­‐	  and	  post-­‐contact.	  
Historical	   reports	   associate	   this	   layer	   therefore	  with	   the	   Ngāti	   Toa	   settlement	  
from	   the	   1820s	   to	   1840s.	   As	   European	   contact	   with	  Mana	   Island	   is	   known	   to	  
have	  occurred	  in	  the	  1830s,	  it	  is	  further	  supported	  that	  Layer	  2	  spans	  both	  pre-­‐	  
and	  post-­‐contact	  periods.	  
The	  time	  period(s)	  associated	  with	  the	  earliest	  two	  layers,	  Layers	  3	  and	  Black,	  
were	   defined	   initially	   by	   artefact	   and	   faunal	   association	   (Horwood	   1991).	   The	  
presence	   of	   several	   species	   of	  moa	   in	   Layer	   3	   suggests	   occupation	   around	   the	  
fourteenth	   to	   fifteenth	   centuries	   (Anderson	   2003).	   The	   Waitaha	   penguin	   is	  
known	  to	  have	  gone	  extinct	  sometime	  around	  the	  fifteenth	  century	  (Rawlence	  et	  
al.	  2015).	  The	  fishing	  technology	  was	  restricted	  to	  u-­‐shaped	  one	  piece	  hooks	  in	  
the	  earliest	  two	  layers;	  another	  feature	  of	  early	  sites	  (Furey	  2004).	  These	  layer	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associations	   suggest	   a	   window	   of	   time	   from	   the	   earliest	   occupation	   of	   New	  
Zealand	  around	  the	  mid-­‐thirteenth	  century	  (Wilmshurst	  et	  al.	  2008)	   to	   the	   late	  
fifteenth	  century.	  	  
The	   radiocarbon	   results	  were	   presented	   in	   Chapter	   3.	   The	   radiocarbon	   date	  
ranges	   overlap	   with	   the	   dates	   suggested	   by	   artefact	   association	   in	   both	   early	  
primary	  occupation	  layers.	  The	  four	  admissible	  dates	  place	  Layers	  3	  and	  Black	  to	  
somewhere	  between	   the	   fourteenth	  and	  seventeenth	  century	  AD,	  with	   the	   first	  
half	   of	   the	   fifteenth	   century	   most	   likely.	   Whether	   or	   not	   these	   two	   layers	  
represent	   a	   single	  uninterrupted	  occupation	  will	   be	   investigated	   further	   in	   the	  
following	  sections.	  	  
The	  date	  ranges	  of	  both	   the	  early	  and	   the	   late	  period	  occupations	  reflect	   the	  
approximate	   date	   ranges	   identified	   by	   many	   other	   studies	   in	   the	   region,	  
including	   occupation	   in	   the	   wider	   Kapiti/Porirua	   area	   (McFadgen	   1997),	  
Paremata	   (Davidson	   1978),	   Te	   Ika	   ā	   Maru	   Bay	   (Davidson	   1976),	   and	   early	  
occupation	   at	   Pallier	   Bay	   (Leach	   1976).	   It	   is	   especially	   notable	   that	   Paremata,	  
immediately	   across	   from	   Mana	   Island,	   was	   occupied	   around	   the	   same	   time	  
during	   both	   occupations,	   as	   it	   may	   indicate	   that	   Mana	   Island	   is	   a	   reasonably	  
important	  point	  in	  a	  network	  of	  sites	  that	  encompasses	  this	  area.	  
6.2 Resource	  Procurement	  
This	   section	  will	   summarise	   the	   results	   of	   the	   previous	   analysis	   in	   terms	   of	  
resource	  procurement	  and	  the	  patterns	  of	  difference	  between	  layers.	  It	  will	  focus	  
primarily	  on	  faunal	  resource	  gathering;	  fishing,	  fowling,	  shellfish	  gathering,	  and	  
mammal	  and	  reptile	  hunting.	  
6.2.1 Fishing	  
Horwood	   (1991)	   reported	   in	   her	   initial	   publication	   that	   u-­‐shaped	   one-­‐piece	  
bait	   hooks	   were	   common	   across	   all	   three	   layers	   discussed	   here,	   and	   that	  
barracouta	   points	  were	   rare	   but	   present	   in	   all	   but	   the	  Black	   Layer.	   Composite	  
bait	  hook	  points	  were	  not	  present	  in	  the	  earlier	  two	  layers	  but	  very	  common	  in	  
Layer	   2,	   and	   no	   trolling	   lures	   were	   found	   in	   any	   of	   the	   layers	   analysed	   here	  
(although	  some	  were	  found	  in	  the	  site	  elsewhere).	  Horwood	  et	  al.	  inferred	  from	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these	   observations	   and	   the	   data	   extrapolated	   from	   the	   fish	   bone	   analysis	   that	  
fishing	   with	   demersal	   hooks	   appeared	   to	   be	   the	   dominant	   catch	   method	  
throughout	   all	   time	   periods	   in	   the	   site	   (1998).	   The	   data	   on	   fish	   catch	   rates	  
presented	   in	   the	   previous	   chapter	   will	   be	   summarised	   in	   this	   section,	   and	  
compared	  to	  the	  evidence	  of	  fishing	  technology	  presented	  by	  Horwood.	  The	  final	  
part	  of	  this	  section	  will	  compare	  the	  results	  of	  this	  analysis	  to	  those	  presented	  by	  
Horwood	  et	  al.	  in	  their	  publication	  on	  Mana	  Island	  fishermen.	  
The	   raw	   data	   compiled	   by	   Foss	   Leach	   for	   the	   1998	   fishing	   publication	   was	  
used	   in	   this	   analysis.	   Only	   the	   data	   for	   the	   relevant	   layers	   was	   analysed;	   the	  
remaining	  data	  was	  excluded.	  All	  of	  the	  taxa	  identified	  in	  R26/141	  are	  available	  
from	  or	  near	  Mana	  Island	  (with	  the	  single	  exception	  of	  freshwater	  eels),	  obtained	  
either	  by	  demersal	  baited	  hook,	  pelagic	  lure	  fishing,	  netting,	  or	  basket	  traps.	  	  
The	   major	   patterns	   noted	   in	   the	   results	   are	   a	   significant	   increase	   in	   the	  
numbers	   of	   butterfish	   (Odax	   pullus),	   and	   decrease	   in	   the	   numbers	   of	   snapper	  
(Pagrus	   auratus).	   Labrids	   (Pseudolabrus	   sp.)	   are	   the	   highest	   yielding	   taxa	   in	  
layers	  3	  and	  2,	  and	  is	  outnumbered	  only	  by	  snapper	  in	  Layer	  3.	  This	  investigation	  
also	  revealed	  an	  apparent	  decrease	  in	  the	  number	  of	  taxa	  caught	  by	  pelagic	  lure	  
fishing	   in	   Layer	   2.	   Finally,	   it	   was	   noted	   that	   barracouta	   (Thyrsites	   atun)	   were	  
present	   consistently	   across	   the	   layers,	   despite	   the	   lack	   of	   barracouta	   points	   in	  
the	  Black	  Layer.	  This	  was	  attributed	  to	  the	  much	  smaller	  sample	  size	  yielded	  by	  
this	  layer.	  
As	   labrids	   are	   caught	   primarily	   by	   demersal	   baited	   hook,	   their	   consistently	  
high	   catch	   rate	   across	   the	   site	   supports	   the	   evidence	   supplied	   by	   the	   high	  
number	   of	   one-­‐piece	   bait	   hooks	   that	   suggest	   demersal	   baited	   hook	   was	   the	  
dominant	  fishing	  method	  over	  all	  occupation	  periods.	  	  
Butterfish	  are	  primarily	  caught	  by	  net	   technology	  (Leach	  2006:152),	   so	   their	  
sudden	   abundance	   in	   Layer	   2	   most	   likely	   indicates	   increased	   use	   of	   or	  
proficiency	  in	  netting	  in	  this	  time	  period.	  This	  hypothesis	  is	  further	  supported	  by	  
the	  sudden	  appearance	  of	  marblefish	  (Aplodactylus	  arctidens)	  and	  large	  numbers	  
of	   blue	   moki	   (Laptridopsis	   ciliaris)	   in	   Layer	   2,	   which	   are	   two	   more	   species	  
primarily	   caught	   via	   netting	   (Leach	   2006:155).	   There	   are	   also	   a	   considerable	  
number	   of	   leatherjackets	   (Parika	   scaber),	  which	   can	   be	   caught	   in	   basket	   traps	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(although	  they	  can	  also	  be	  caught	  with	  demersal	  baited	  hooks).	  The	  increase	  in	  
netting	  (and	  potentially	  of	  basket	  traps)	  may	  also	  be	  a	  direct	  contributor	  to	  the	  
apparent	  decrease	  in	  abundance	  of	  fish	  caught	  via	  pelagic	  lure	  fishing.	  	  
The	   sharp	   decline	   in	   numbers	   of	   snapper	   can	   potentially	   be	   explained	   by	  
climate	   change,	   as	   snapper	  prefer	  warmer	  waters.	  However,	   climate	   change	  as	  
an	  explanation	  for	  change	  between	  these	  two	  layers	  would	  require	  a	  much	  more	  
in-­‐depth	  analysis	  of	  fish	  numbers	  in	  the	  waters	  around	  Mana	  than	  was	  possible	  
within	   the	  span	  of	   this	   study.	  There	   is,	  however,	  an	  alternative	  explanation.	  As	  
mentioned	  earlier,	   it	  was	  theorised	  that	  Layers	  3	  and	  Black	  represent	  the	  same	  
period	   of	   occupation,	   and	   the	   ‘stone	   pavement’	   is	   an	   arbitrary	   separator.	   The	  
sharp	  decline	   in	   snapper	  between	   the	   two	   layers	   suggests	   that	   even	   if	   they	  do	  
represent	   a	   single	   unbroken	   occupation,	   they	   may	   be	   seasonally	   distinct,	  
covering	  a	  period	  of	  time	  during	  which	  snapper	  numbers	  decreased	  in	  the	  area	  
surrounding	   Mana	   Island.	   It	   has	   been	   noted	   in	   modern	   studies	   that	   inshore	  
snapper	   density	   decreases	   during	   spring	   and	   is	   at	   its	   highest	   during	   autumn	  
(Willis	  et	  al.	  2003),	  however	  it	  is	  impossible	  to	  say	  whether	  these	  are	  the	  two	  (or	  
the	  only	  two)	  seasons	  represented	  by	  Layers	  3	  and	  Black.	  
Despite	  the	  exclusion	  of	  the	  southern	  site	  and	  non-­‐cultural	  layers,	  the	  patterns	  
noted	   here	   are	   almost	   identical	   to	   those	   observed	   by	   Horwood	   et	   al.	   (1998).	  
However,	  the	  authors	  note	  that	  season	  of	  occupation	  was	  unlikely	  to	  be	  a	  factor	  
in	  change	  over	  time	  when	  considering	  the	  difference	  between	  Layer	  2	  (late)	  and	  
Layers	  3	  and	  Black	  (early),	  as	  historical	  evidence	  indicates	  the	  19th	  century	  Ngāti	  
Toa	   occupation	  was	   a	   year-­‐round	   settlement	   (1998:17).	   However,	   as	   Layers	   3	  
and	  Black	  were	   treated	   as	   a	   combined	   entity	   in	   their	   analysis	   (Horwood	   et	  al.	  
1998:16),	   the	  potential	   influence	  of	   seasonality	  was	   readdressed	   for	   these	   two	  
layers.	  This	  will	  be	  explored	  further	  below.	  
6.2.2 Fowling	  
In	  the	  initial	  analysis	  of	  the	  site	  Horwood	  proposed	  that	  the	  lack	  of	  bone	  spear	  
points	   in	   the	   later	   period	  may	   indicate	   a	   decline	   in	   the	   availability	   of	   birds	   on	  
Mana	   (Horwood	   1991:38).	   It	   is	   noted	   here	   however	   that	   the	   study	   that	   this	  
conclusion	  was	  drawn	  from	  included	  the	  southern	  site;	  combining	  the	  northern	  
Layers	  3	  and	  Black	  for	  “early	  north”,	  Layers	  Gravel,	  2,	  and	  1	  for	  “late	  north”,	  and	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the	  southern	  site	  Layer	  3	  for	  “early	  south”.	  Stating	  that	  there	  were	  no	  bird	  spear	  
points	   present	   in	   the	   late	   period	   is	   accurate,	   but	  when	   analysing	   the	   northern	  
and	  southern	  sites	  separately	  it	  is	  apparent	  that	  there	  were	  no	  bird	  spear	  points	  
in	   the	   northern	   site	   at	   all.	   As	   there	   is	   other	   technology	   present	   (hooks,	   stone	  
tools,	   ornaments	   and	   other	   bone	   implements)	   it	   seems	   unlikely	   that	   the	   site	  
sampling	  may	  have	  simply	  missed	  or	  omitted	  any	  present	  bird	  spear	  points.	  The	  
bird	  catch	  rates	  and	  possible	  explanations	  for	  a	  lack	  of	  bird	  spear	  points	  will	  be	  
investigated	  in	  this	  section.	  
The	   explanation	   proposed	   by	  Horwood	   is	   the	   possibility	   of	   a	   decline	   in	   bird	  
availability	   on	  Mana.	   By	   far	   the	   highest	   avian	  MNI	   from	  R26/141	   comes	   from	  
Layer	  2,	  at	  just	  over	  61%	  of	  the	  total	  avian	  MNI	  for	  the	  site.	  Proportionately,	  this	  
can	   be	   explained	   by	   the	   abundance	   of	   Layer	   2	   material	   in	   comparison	   to	   the	  
other	   layers,	   but	   it	   does	  make	   it	   difficult	   to	   sustain	   the	   argument	   that	   there	   is	  
significant	   decline	   in	   bird	   consumption	   in	   the	   later	   layer.	   This	   is	   supported	  by	  
the	  MNI	  of	  bird	  taxa	  remaining	  stable	  at	  around	  1-­‐4%	  of	  the	  total	  MNI	  for	  each	  
layer.	  
The	  next	  potential	  explanation	  for	  the	  lack	  of	  bird	  spear	  points	  in	  the	  northern	  
site	   therefore	   is	   a	   potential	   absence	   or	   lack	   of	   bird	   species	   usually	   caught	   by	  
spearing.	  Forest	  species	  are	  the	  most	  likely	  birds	  to	  have	  been	  hunted	  with	  bone	  
tipped	   spears	   (McGovern-­‐Wilson	   et	   al.	   1996:226),	   although	   this	   does	   not	  
preclude	   the	   hunting	   of	   other	   species	   in	   the	   same	   manner.	   The	   two	   most	  
common	   avian	   habitats	   exploited	   on	   Mana	   by	   far	   are	   coastal	   and	   forest.	   The	  
number	   of	   coastal	   individuals	   exploited	   show	   a	   noticeable	   increase	   in	   Layer	   2	  
when	  compared	  to	  the	  earlier	  layers	  –	  especially	  in	  the	  Black	  Layer,	  where	  only	  
one	   coastal	   individual	   was	   identified.	   The	   numbers	   of	   individuals	   from	   forest	  
habitats	  are	  relatively	  similar	  in	  proportion	  in	  the	  earliest	  two	  layers,	  comprising	  
around	  50%	  of	  the	  total	  MNI	  in	  each	  layer.	  They	  are	  overshadowed	  a	  little	  by	  the	  
increased	   numbers	   of	   coastal	   individuals	   in	   Layer	   2,	   but	   still	   comprise	   a	   solid	  
20%	  of	  the	  total.	  These	  figures	  may	  be	  affected	  by	  the	  much	  smaller	  sample	  size	  
from	   the	   Black	   Layer,	   but	   it	   is	   clear	   that	   forest-­‐dwelling	   species	   were	   hunted	  
throughout	  all	  three	  occupation	  layers.	  The	  declining	  reliance	  upon	  forest	  birds	  
over	   time	   may	   reflect	   population	   pressures	   upon	   the	   forest	   bird	   population	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during	   permanent	   site	   occupation.	   As	   there	   is	   no	   apparent	   absence	   of	   bird	  
species	  likely	  to	  have	  been	  caught	  by	  spearing,	  this	  appears	  not	  to	  be	  a	  suitable	  
explanation	  for	  the	  lack	  of	  bird	  spear	  points	  in	  the	  northern	  site.	  	  
The	  third	  explanation	  put	  forward	  here	  is	  the	  possibility	  of	  forest	  birds	  in	  the	  
northern	   site	   having	   been	   caught	   by	   methods	   other	   than	   spearing.	   Horwood	  
discusses	  the	  vast	  number	  of	  tui	  in	  the	  southern	  site	  (over	  100	  individuals),	  and	  
relates	  it	  to	  the	  presence	  of	  bird	  spear	  points	  in	  this	  area	  (1991:32).	  Despite	  the	  
possibility	   of	   the	   southern	   site	   and	   the	   early	   layer(s)	   of	   the	   northern	   site	  
representing	  a	  similar	  time	  period	  or	  occupation	  by	  the	  same	  group(s)	  of	  people,	  
there	  are	  far	  fewer	  tui	  in	  the	  northern	  site’s	  early	  layers	  (two	  in	  Layer	  3	  and	  one	  
in	   Black),	   and	   no	   spear	   points.	   This	  may	   indicate	   that	   the	   tui	   and	   other	   forest	  
species	  in	  the	  northern	  site	  were	  not	  necessarily	  speared	  (and	  especially	  not	  in	  
such	  large	  numbers),	  instead	  being	  caught	  by	  snares,	  nets,	  or	  other	  traps.	  	  
There	  are	  similarly	   large	  numbers	  of	  coastal-­‐dwelling	   individuals	   in	   this	  site,	  
which	   are	   far	   more	   likely	   to	   have	   been	   caught	   with	   nets	   or	   snares	   than	   bird	  
spears	  –	  an	  indicator	  that	  this	  kind	  of	  technology	  was	  likely	  already	  in	  use	  in	  the	  
area,	  and	  could	  easily	  have	  been	  adapted	  or	  purpose-­‐built	  for	  forest	  bird	  species.	  
There	   is	   a	   sharp	   increase	   in	   the	  number	  of	   coastal	   taxa	  exploited	   in	  Layer	  2,	   a	  
change	   that	   is	   not	   reflected	   in	   other	   habitat	   types.	   These	   observations	   expand	  
upon	   the	   conclusion	   reached	   previously	   that	   net	   technology	  was	  more	   readily	  
put	  to	  use	  in	  catching	  fish	  in	  the	  Layer	  2	  occupation	  period.	  
Two	   species	   of	   moa	   were	   identified	   in	   the	   northern	   site	   –	   Mantell’s	   moa	  
(Euryapteryx	  geranoides)	  and	  Coastal	  moa	  (Euryapteryx	  curtus).	  There	  likely	  was	  
not	  an	  endemic	  population	  of	  either	  species	  on	  Mana	  Island	  due	  to	   its	   isolation	  
and	   small	   size.	   The	   other	   explanation	   for	   the	   presence	   of	   moa	   then	   must	   be	  
transportation	  of	   such	   from	   the	  mainland.	  Due	   to	   the	  elements	  of	  moa	  present	  
being	   all	   femora,	   it	   is	   also	   likely	   that	   only	   the	   leg	   portions	   were	   transported	  
(Kooyman	   1984).	   These	   are	   the	   only	   two	   avian	   taxa	   know	   to	   have	   been	  
transported	   to	  Mana,	  which	   is	   understandable	   given	   the	   large	   variety	   endemic	  
forest	  and	  coastal	  species	  present	  on	  the	  island.	  
As	  mentioned	   earlier	   in	   the	   discussion,	   the	   earlier	   layers	   and	   later	   layer	   are	  
most	  likely	  at	  least	  two	  clearly	  distinguished	  settlements.	  Whether	  or	  not	  Layers	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3	  and	  Black	  represent	  separate	  settlement	  periods	   is	  difficult	   to	  determine,	  but	  
so	  far	  evidence	  of	  differential	  catch	  rates	  of	  snapper	  seem	  to	  indicate	  a	  seasonal	  
or	  climatic	  difference	  between	  the	  two	  layers.	  All	  four	  of	  the	  avian	  taxa	  found	  in	  
the	  Black	  Layer	  are	  present	  year-­‐round.	  Although	   the	  difference	   in	  avian	   catch	  
rates	  may	  be	   influenced	  by	   the	  much	  smaller	  sample	  size	   in	   the	  Black	  Layer,	   it	  
appears	  as	  though	  there	  may	  simply	  have	  been	  fewer	  birds	  present.	  	  
6.2.3 Shellfish	  gathering	  
The	  most	  obvious	  pattern	  discerned	  from	  the	  shellfish	  quantification	  was	  the	  
overwhelming	  presence	  of	  rocky	  shore	  species.	  This	  indicates	  that	  shellfish	  were	  
mainly	  collected	  locally,	  as	  Mana	  Island	  shorelines	  are	  entirely	  rocky	  beach	  and	  
cliffs.	   The	   two	   exceptions	   to	   this	   pattern	   amongst	   the	   seven	   most	   abundant	  
species	  are	  tuangi	  (Protothaca	  crassicosta)	  and	  tuatua	  (Paphies	  subtriangulata)	  –	  
obtained	  from	  mudflats	  and	  sandy	  shores,	  neither	  of	  which	  are	  present	  on	  Mana.	  	  
In	  the	  ranking	  of	  most	  abundant	  shellfish	  taxa	  tuangi	  decreased	  steadily	  over	  
the	   layers	   from	   third	   to	   fifth	   to	   seventh	   place.	   This	   change	   may	   indicate	   a	  
decreased	  rate	  of	  transport	  of	  this	  species	  to	  Mana.	  Tuatua	  in	  contrast	  maintain	  a	  
relatively	  stable	  position,	  shifting	  only	  from	  fourth	  place	  to	  fifth	  equal,	  and	  back	  
up	  again	  to	  third	  place.	  This	  indicates	  that	  this	  taxa	  continued	  to	  be	  transported	  
to	  Mana	  despite	   the	  decrease	  evident	   in	   tuangi	  A	  more	  specific	  explanation	   for	  
the	   decrease	   in	   transportation	   then	   would	   be	   a	   shift	   in	   the	   resource	   patches	  
exploited	  on	  the	  mainland.	  This	  is	  supported	  by	  the	  knowledge	  that	  at	  least	  two	  
(and	   maybe	   all	   three)	   of	   the	   occupation	   layers	   represents	   entirely	   separate	  
groups	   of	   people.	   Different	   groups	  most	   likely	   had	   differing	   resource	   patches,	  
and	   this	   is	   perhaps	   visible	   in	   the	   decrease	   in	   frequency	   in	   the	   most	   common	  
muddy	  shore	  taxon.	  
The	  major	  change	  visible	  between	  Layers	  3	  and	  Black	  is	  a	  rise	  in	  rank	  order	  of	  
cat’s	  eyes	  (Turbo	  smaragdus),	  which	  rose	  from	  sixth	  place	  in	  the	  earliest	  layer	  to	  
second	   in	   the	  Black	  Layer,	   and	   then	   remained	   in	   second	  place	   in	  Layer	  2.	  This	  
rise	  from	  sixth	  to	  second	  place	  between	  the	  two	  earliest	  layers	  indicates	  a	  change	  
in	   shellfish	   selection	   between	   the	   two	   periods,	   which	   may	   support	   the	  
hypothesis	   that	   these	   layers	   represent	   different	   occupation	   periods	   or	   groups.	  
There	   is	   still	   the	  possibility	   that	   the	   results	   are	  affected	  by	   the	   smaller	   sample	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size	   in	   the	   Black	   Layer,	   but	   the	   taxon’s	   identical	   rank	   order	   in	   Layer	   2	   gives	  
precedence	   for	   the	   relative	   abundance	   of	   cat’s	   eyes	   in	   the	   Black	   Layer.	  
Alternatively,	   the	   rise	   in	   rank	   order	  may	   represent	   increased	   selection	   of	   this	  
taxon	  over	  others	  in	  the	  later	  layers,	  or	  a	  small	  selection	  in	  the	  early	  layer	  due	  to	  
any	  number	  of	  factors.	  
Of	   the	   seven	  most	   common	   taxa,	   only	   two	  were	   found	   on	  non-­‐rocky	   shores.	  
Similarly,	   rocky	   shores	  were	   the	  most	   common	  habitat	   amongst	   the	   combined	  
remaining	   taxa.	   This	   is	   to	   be	   expected,	   given	   the	   predominant	   coastal	  
environments	   on	   Mana	   Island.	   The	   next	   most	   common	   habitat	   over	   all	   layers	  
were	  mudflats	  and	  combined	  mudflat	  and	  rocky	  or	  sandy	  shore,	  which	  fits	  with	  
the	   overall	   patterns	   of	   shellfish	   procurement	   in	   New	   Zealand	   (Smith	   2013).	   A	  
glaring	  exception	  to	  the	  pattern	  of	  shellfish	  procurement	  occurring	  primarily	  on	  
Mana	  Island	  is	  the	  presence	  of	  tuatua	  in	  large	  numbers	  across	  all	  layers,	  and	  to	  a	  
lesser	   extent	   tuangi.	   No	   other	   sandy	   shore	   species	   was	   anywhere	   near	   as	  
common	  –	  in	  fact	  sandy	  shores	  were	  rarely	  exploited	  for	  any	  other	  species	  at	  all.	  
It	   can	   be	   inferred	   then	   that	   tuatua	  were	   either	   targeted	   intentionally,	   or	  were	  
collected	   in	   an	   area(s)	   not	   home	   to	   any	   other	   species	   in	   substantial	   quantities	  
(which	   seems	   unlikely).	   Mudflats,	   however,	   appeared	   to	   have	   been	   exploited	  
regularly	  across	  all	  time	  periods,	  and	  shellfish	  gathered	  there	  exported	  to	  Mana.	  
The	  only	  habitat	  not	  present	  on	  Mana	   to	  have	  been	  exploited	  solely	  during	   the	  
Ngāti	   Toa	   occupation	   period	   was	   freshwater,	   namely	   freshwater	   mussel	  
(Echyridella	  menziesii).	  	  
6.2.4 Mammal	  hunting	  
Of	   the	   ten	   mammalian	   taxa	   identified,	   domestic	   dog	   was	   the	   only	   one	   to	  
contain	  more	  than	  a	  single	  individual	  in	  a	  layer.	  It	  was	  also	  the	  only	  taxon	  to	  be	  
present	  across	  all	  layers.	  Given	  the	  relatively	  small	  sample	  numbers	  it	  is	  difficult	  
to	   see	   patterns	   in	   change	   over	   time,	   but	  we	   can	   conclude	   that	   all	   occupiers	   of	  
Mana	   Island	   represented	   in	   these	   layers	  owned	  and	  consumed	  dog.	  Pig,	   sheep,	  
and	  rodents	  were	  only	  present	  during	  the	  late	  period	  Ngāti	  Toa	  occupation.	  Pig	  
and	  sheep	  are	  to	  be	  expected	  from	  this	  period	  and	  location,	  as	  both	  are	  referred	  
to	   in	   historical	   texts	   from	   Mana.	   It	   is	   perhaps	   unusual	   to	   see	   an	   absence	   of	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Polynesian	  rat	   in	   the	  early	   layers.	  This	  absence	  may	  have	  been	  exacerbated	  by	  
the	  smaller	  sample	  sizes	  of	  both	  Layers	  3	  and	  Black.	  
Fur	   seals	  were	   exploited	   in	   both	   the	   earliest	   and	   latest	   layer,	   but	   not	   in	   the	  
Black	   Layer.	   This	   is	   potentially	   further	   evidence	   towards	   the	   Black	   Layer	  
representing	  a	  different	  season	  or	  period	   to	  Layer	  3.	  There	   is	   the	  possibility	  of	  
the	  Black	  Layer	  representing	  a	  group	  of	  people	  who	  chose	  not	  to	  target	  fur	  seals	  
for	   any	   given	   reason,	   but	   the	   more	   likely	   explanation	   points	   to	   seasonal	  
differences	   between	   the	   early	   layers,	   as	   evidenced	   by	   the	   difference	   in	   catch	  
rates	  of	  snapper.	  This	  does	  not	  rule	  out	  the	  possibility	  of	  the	  layers	  representing	  
one	  long,	  unbroken	  occupation	  period	  separated	  arbitrarily	  by	  the	  construction	  
of	   the	   ‘stone	   pavement’,	   but	   is	   evidence	   at	   least	   towards	   the	   hypothesis	   of	  
differing	  activity	  patterns	  before	  and	  after	  construction	  (Horwood	  1991:38).	  	  
The	   other	   marine	   mammals	   present	   were	   several	   dolphins	   and	   a	   single	  
cetacean	  (potentially	  a	  pilot	  whale).	  The	  single	  cetacean	  was	  present	  in	  Layer	  2,	  
when	   a	   whaling	   station	   was	   known	   to	   be	   in	   operation	   on	   Mana	   Island	   (Day	  
1987:8).	   It	   is	   possible	   that	   this	   station	   provided	   the	   cetacean	   present	   in	   the	  
midden.	  The	  two	  dolphin	  bones	  were	  from	  Layers	  2	  and	  Black.	  Both	  bones	  were	  
vertebrae,	   one	   axial	   and	   one	   unidentifiable.	   The	   unidentifiable	   portion	   was	   a	  
centrum	   fragment,	   sawn	   through	   the	   centre.	   Dolphins	   make	   up	   a	   very	   small	  
proportion	  of	  stranded	  cetaceans	   in	  modern	  statistics	  (Smith	  1985:332),	  which	  
makes	   it	   highly	   unlikely	   that	   these	   inclusions	   were	   a	   result	   of	   scavenging.	  
Harpoons	   have	   been	   associated	   with	   the	   hunting	   of	   sharks	   and	   rays	   in	   the	  
historical	  record	  (Smith	  1985:334),	  along	  with	  dolphins.	  As	  sharks	  and	  rays	  were	  
present	  throughout	  all	  occupation	  periods	  on	  Mana,	  it	  is	  not	  outside	  the	  realm	  of	  
possibility	   for	   these	   to	   have	   been	   hunted	   using	   harpoons	   (although	   none	   are	  
present	  in	  the	  assemblage),	  along	  with	  the	  occasional	  dolphin.	  	  
6.2.5 Lizard	  hunting	  
Eight	   reptilian	   taxa	  were	   identified	   in	  R26/141;	   five	   skinks,	   two	  geckos,	   and	  
tuatara.	   There	   were	   twenty-­‐one	   individuals	   identified	   over	   the	   three	   cultural	  
layers.	   All	   of	   the	   skink	   and	   gecko	   species	   were	   caught	   or	   observed	   on	   Mana	  
Island	   in	   1994,	   with	   the	   exception	   of	   Duvauchel’s	   gecko	   (Hoplodactylus	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duvaucelii)	   (Newman	   1994).	   One	   further	   species	  was	   observed	   (the	   goldstripe	  
gecko	  Hoplodactylus	  chrysosireticus),	  but	  is	  not	  represented	  in	  this	  midden.	  
In	   the	   earliest	   two	   layers,	   reptiles	   are	   scarcely	   represented.	   Only	   one	  
individual	   is	   found	   in	  Layer	  3	   and	  was	  unable	   to	  be	   identified	   to	   species	   level.	  
There	  were	  three	  individuals	  in	  the	  Black	  Layer	  (all	  different	  species),	  which	  may	  
indicate	  an	  increase	  in	  reptile	  harvesting	  in	  this	  period.	  More	  notably,	  there	  are	  
seventeen	   individuals	   of	   all	   species	   but	   Duvauchel’s	   gecko	   in	   Layer	   2.	   This	  
uptake	  in	  reptile	  harvesting	  is	  in	  keeping	  with	  our	  knowledge	  of	  Te	  Rauparaha’s	  
penchant	   for	   ngārara	   hunts	   (Cree	   2014:138).	   Newman	   observes	   in	   his	  
investigation	   into	   the	   effects	   of	   mice	   on	   MacGregor’s	   skink	   (Cyclodina	  
macgregori)	   populations	   on	   Mana	   that	   this	   species	   has	   been	   observed	   in	   two	  
habitats,	   just	   north	   of	   the	   landing	   strip	   (Newman	   1994:444).	   Both	   areas	   are	  
coastal	   regions,	   and	   Newman	   notes	   that	   populations	   are	   often	   found	   around	  
colonies	  of	  sea	  birds.	  In	  contrast,	  the	  one	  species	  observed	  around	  Mana	  Island	  
by	  Newman	  that	  is	  not	  represented	  in	  Layer	  2	  (gold-­‐stripe	  gecko)	  is	  not	  found	  in	  
coastal	   habitats	   (Newman	  1994:453).	   From	   this	   information,	  we	   can	   infer	   that	  
skink	   and	   gecko	   hunts	   in	   the	   later	   period	   likely	   took	   place	   either	   in	   targeted	  
coastal	  locations,	  or	  were	  collected	  opportunistically	  while	  a	  group	  was	  hunting	  
sea	  birds.	  
Tuatara	   are	   not	   currently	   found	   on	  Mana	   Island	   (Cree	   2014:214-­‐16).	   It	   has	  
been	   noted	   that	   natural	   populations	   of	   tuatara	   are	   not	   found	   today	   on	   islands	  
where	  rats	  have	  been	  introduced	  (Cree	  2014:225),	  which	  would	  explain	  the	  lack	  
of	  such	  a	  population	  on	  Mana.	  By	  the	  tuatara	  present	  in	  both	  the	  Black	  Layer	  and	  
Layer	  2	  however,	  it	  may	  be	  that	  there	  once	  was	  a	  natural	  population	  upon	  Mana.	  
The	  habitat	  is	  suited	  to	  tuatara	  in	  all	  respects,	  and	  nearby	  islands	  are	  known	  to	  
have	   populations	   today	   (Cree	   2014).	   It	   is	   likely,	   therefore,	   that	   the	   exploited	  
tuatara	  were	  locally	  sourced	  –	  at	  least,	  until	  the	  demise	  of	  the	  population,	  likely	  
due	  to	  the	  introduction	  of	  rats.	  
6.3 Diet	  
Fish	  were	  by	  far	  the	  highest	  energy	  yielding	  class,	  comprising	  over	  50%	  of	  the	  
total	  energy	  yield	  in	  all	  layers.	  Shellfish,	  in	  contrast,	  make	  up	  some	  of	  the	  lowest	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energy	  yields	  in	  each	  layer	  but	  consistently	  the	  highest	  MNI	  (by	  up	  to	  five	  times	  
the	   number	   of	   the	   second-­‐highest	   class).	   It	   is	   here	   that	   we	   can	   see	   why	   the	  
analysis	   of	   the	   caloric	   content	   of	   each	   class	   is	   necessary	   in	   order	   to	   study	   a	  
change	  over	  time	  in	  food	  procurement	  patterns	  and	  diet.	  At	  first	  glance,	  shellfish	  
appear	  to	  dominate	  the	  assemblage	  –	  but	  despite	  this	  appearance	  it	  is	  clear	  that	  
other	   classes	  were	   far	  more	   important	   contributors	   to	   diet	   across	   the	   span	   of	  
occupation.	  This	  is	  not	  always	  the	  case	  in	  other	  sites	  –	  a	  1970	  study	  showed	  that	  
shellfish	  made	  up	  92%	  of	   the	  energy	  represented	  by	   faunal	   remains	  at	  Galatea	  
Bay	   (Shawcross	   1970:283),	   and	   several	   sites	   at	   Black	   Rocks	   Peninsula	  
demonstrate	  the	  same	  patterns	  (Anderson	  1973).	  However,	  it	  has	  been	  noted	  in	  
the	  past	  that	  shellfish	  often	  make	  up	  a	  very	  small	  percentage	  of	  the	  energy	  yield	  
in	  a	  site,	  with	  the	  exception	  of	  sites	  solely	  dedicated	  to	  the	  collection	  of	  shellfish	  
(Smith	  2004).	  Fish	  are	   far	  and	  away	  the	  highest	  energy-­‐producing	   taxa	   in	  non-­‐
specific	  faunal	  middens.	  
Despite	   this	   clear	   abundance	   of	   fish	   in	   most	   New	   Zealand	   sites,	   Leach	  
(2006:177)	  notes	   that	   “Humans	   cannot	   live	   on	   fish	   and	   shellfish	   alone”.	  A	  diet	  
completely	   free	   of	   fat	   will,	   within	   a	   few	   weeks,	   lead	   to	   death	   by	   “rabbit	  
starvation”	   (Stefansson	   1957:234	   in	   Leach	   2006:177),	   a	   term	   referring	  
specifically	   to	  a	  person	  attempting	  to	  survive	  only	  on	  rabbit	   flesh.	  Fat	   is	  one	  of	  
the	  few	  key	  ingredients	  in	  a	  human	  diet	  that	  is	  needed	  to	  survive.	  The	  others	  are	  
protein,	   carbohydrates,	   minerals,	   vitamins,	   and	   water.	   Fish	   are	   an	   excellent	  
source	  of	  protein,	  but	  not	  of	  fat	  or	  carbs	  –	  with	  the	  exception	  of	  several	  species	  of	  
New	   Zealand	   eel,	   which	   are	   a	   good	   source	   of	   fat.	   Several	   bird	   species	   such	   as	  
duck,	  weka,	  and	  kiwi	  are	  also	  good	  sources	  of	  fat,	  along	  with	  humans,	  pigs,	  and	  
seal	  oil.	  Karaka	  berries	  are	  also	  surprisingly	  high	  suppliers	  of	  essential	  fatty	  acids	  
(EFA).	   Several	   root	   crops	   are	   great	   sources	   of	   carbohydrates,	   such	   as	   kumara,	  
taro,	  fern	  root,	  and	  tī.	  Surprisingly,	  so	  are	  tuatua	  (Leach	  2006).	  	  
The	   large	  numbers	  of	   fish	   in	   this	  assemblage	   indicate	   that	   there	  was	  not	  any	  
major	   lack	  of	  protein	  sources	   in	  any	  time	  period	  on	  Mana	  Island.	  Carbohydrate	  
sources	  are	  a	  little	  more	  complicated	  to	  analyse,	  given	  that	  root	  crops	  leave	  very	  
little	  archaeological	  evidence	  to	  be	  found	  (and	  the	  fact	  that	  this	  report	  is	  mainly	  
focused	   around	   the	   analysis	   of	   faunal	   remains).	   However,	   small	   hints	   of	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horticulture	  may	  still	  remain.	  There	  is	  evidence	  of	  gardening	  in	  the	  19th	  century	  
on	  Mana	   Island,	   from	  both	   historical	   accounts	   and	  physical	   remnants	   near	   the	  
landing	   strip,	   as	   discussed	   in	   Chapter	   2	   (Jones	   1987).	   Kevin	   Jones	   dated	   some	  
ditch	  and	  bank	  features	  to	  approximately	  1830-­‐1880	  A.D.,	  and	  attributed	  them	  to	  
the	  presence	  of	  Scottish	  and	  Irish	  immigrants	  on	  Mana	  (Jones	  1987:22).	  There	  is	  
very	   little	   evidence	   for	   gardening	   earlier	   than	   this	   period,	   however.	   The	   only	  
evidence	  confidently	   identified	  by	  Jones	   in	  this	  area	  as	  being	  remnants	  of	  early	  
gardening	  are	  kumara	  pits	  on	  the	  edge	  of	  the	  peneplain	  above	  the	  landing	  area	  
(Jones	  1987:22).	  He	  notes	  that	  the	  soils	  in	  that	  same	  area	  would	  have	  been	  well	  
suited	  to	  kumara	  horticulture.	  This	  area	  is	  very	  near	  the	  excavation	  site,	  and	  can	  
be	  attributed	  to	  such.	  However,	  it	  is	  not	  clear	  whether	  this	  evidence	  dates	  from	  
the	   earliest	   settlement(s),	   or	   from	   the	   early	   days	   of	   the	   later	   Ngāti	   Toa	  
settlement	   (before	   European	   settlement	   on	   Mana	   –	   represented	   by	   the	   lower	  
spits	  of	  Layer	  2).	  Leach	  discusses	  in	  his	  analysis	  of	  fishing	  in	  pre-­‐European	  New	  
Zealand	  the	  difficulty	  of	  kumara	  horticulture	  after	  the	  onset	  of	  the	  Little	  Ice	  Age,	  
and	  notes	  that	  the	  effect	  was	  especially	  felt	  in	  the	  Cook	  Strait	  region	  (2006:189).	  
This	   offers	   a	   tentative	   explanation	   for	   the	   lack	   of	   abundant	   evidence	   for	   pre-­‐
European	   gardening	   on	   Mana,	   despite	   the	   apparent	   suitability	   of	   the	   soil	  
environment.	  There	   is	  also	   the	  possibility	  of	   transportation	  of	  kumara	  or	  other	  
sources	  of	  carbohydrates	  from	  the	  mainland.	  Tuatua	  are	  one	  such	  source	  known	  
to	  have	  been	  transported.	  The	  process	  of	  drying	  shellfish	  requires	  the	  meat	  to	  be	  
removed	   from	  the	  shell,	   indicating	   that	   tuatua	  were	   likely	   transported	  to	  Mana	  
Island	   whole	   and	   fresh	   (if	   not	   alive).	   There	   is	   also	   the	   possibility	   of	   dried	  
specimens	   being	   transported	   also.	   The	   abundance	   (or	   lack	   of)	   sources	   of	  
carbohydrates	   consumed	  by	   the	   inhabitants	  of	  Mana	   Island	  at	   any	   time	  period	  
therefore	  appears	  extremely	  difficult	  to	  estimate.	  
Leach	   notes	   that	   when	   the	   onset	   of	   the	   Little	   Ice	   Age	   complicated	   kumara	  
growing	  in	  the	  Cook	  Strait	  region	  many	  settlements	  turned	  to	  fat-­‐rich	  foods	  as	  an	  
alternative	  source	  of	  caloric	  energy	  to	  carbohydrates	  (2006:189).	  Sources	  of	  fat	  
are	  much	  more	  visible	  in	  the	  faunal	  record	  than	  sources	  of	  carbohydrates.	  Only	  
one	   species	   of	   fat-­‐rich	   eel	  was	   identified	   in	   this	   assemblage,	   and	   this	  was	  only	  
present	   in	  Layer	  2.	  Similarly,	  pig	  was	  found	  only	   in	  Layer	  2.	  However,	   fur	  seals	  
and	  two	  high-­‐yielding	  bird	  taxa	  (duck	  and	  weka)	  were	  found	  in	  both	  the	  earliest	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and	  latest	  layer.	  Moa	  are	  found	  in	  the	  earliest	  layer.	  There	  appears	  to	  have	  been	  
an	   abundance	   of	   species	   in	   Layer	   2	   that	  would	   yield	   adequate	   levels	   of	   EFA	   –	  
especially	   so	   considering	   the	   later	  presence	  of	   a	  whaling	   station	  on	   the	   island.	  
There	   are	   fewer	   numbers	   in	   Layer	   3,	   but	   still	   a	   relative	   variety.	   In	   the	   Black	  
Layer,	   however,	   the	   only	   species	   immediately	   apparent	   that	   would	   yield	   high	  
levels	  of	  fat	  is	  the	  cetacean.	  It	  is	  possible	  that	  the	  decreased	  suitability	  of	  the	  local	  
fauna	  for	  adequately	  sustaining	  a	  population	  is	  what	  led	  to	  the	  eventual	  cease	  in	  
occupation	  activity	  at	  this	  site	  up	  until	  its	  re-­‐occupation	  by	  the	  Ngāti	  Toa	  in	  the	  
19th	  century.	  
Another	   likely	   explanation	   for	   the	   lack	   of	   high	   fat-­‐yielding	   taxa	   in	   the	   Black	  
Layer	   is	   that	   faunal	   remains	   from	   Layers	   3	   and	   Black	   do	   not	   represent	   the	  
entirety	  of	  the	  diet	  of	  the	  people	  who	  lived	  there.	  This	  may	  be	  the	  case	  if	   these	  
two	   layers	   do	   not,	   as	   previously	   assumed,	   represent	   a	   permanent	   settlement.	  
When	  examining	   the	  evidence	  as	  a	  whole,	   it	   appears	  more	   likely	   that	   the	  early	  
layers	  are	  the	  remnants	  of	  temporary	  fishing	  settlement(s).	  	  
6.4 Change	  Over	  Time	  
6.4.1 Early	  uses	  of	  site	  R26/141	  
The	   evidence	   presented	   in	   the	   previous	   sections	   of	   this	   chapter,	   and	   in	   the	  
radiocarbon	  section	  in	  Chapter	  3,	  suggests	  that	  Layer	  3	  and	  the	  Black	  Layer	  are	  
from	  approximately	  the	  same	  time	  period.	  The	  ‘stone	  pavement’	  is	  likely	  to	  be	  an	  
arbitrary	   separator.	   It	   is	   apparent,	   however,	   that	   these	   two	   layers	   represent	  
seasonal	   and	   climatic	   change,	   indicating	   that	   the	   site	  may	   have	   been	   occupied	  
periodically.	  	  	  
A	   periodically	   occupied	   site	   then	   is	   not	   the	   permanent	   settlement	   that	   was	  
initially	   assumed.	   In	   their	   1996	   publication	   Anderson	   and	   Smith	   note	   that	   a	  
sedentary	  societies	  in	  early	  New	  Zealand	  can	  be	  expected	  to	  display	  a	  wide	  range	  
of	   artefact	   forms,	   and	   are	   located	   in	   places	   with	   rich	   concentrations	   of	   meat,	  
most	   often	  moa	   and	   seals	   (Anderson	  &	   Smith	   1996).	   These	   two	   layers	   do	   not	  
appear	  to	  fit	  either	  of	  those	  requirements.	  As	  mentioned	  in	  the	  previous	  section,	  
a	   noticeable	   lack	   of	   fauna	  with	  high	   fat	   content	   (in	   the	  Black	  Layer	   especially)	  
may	   indicate	   that	   the	   inhabitants	  of	   this	  site	  were	  hunting	  and	  gathering	  other	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fauna	  elsewhere,	  and	  not	  disposing	  of	  the	  remains	  at	  this	  settlement.	  Why,	  then,	  
was	  this	  site	  occupied	  for	  these	  periods	  of	  time?	  
The	  most	   common	   activity	   present	   at	   this	   site	   appears	   to	   have	   been	   fishing.	  
Fishing	  technology	  was	  some	  of	  the	  most	  abundant	  artefactual	  material	  in	  these	  
layers,	   and	   fish	   appear	   to	   be	   the	   largest	   component	   of	   the	   diet	   of	   people	  
inhabiting	   the	   site.	   It	   is	  most	   likely	   therefore,	   that	   the	   early	   layers	   represent	   a	  
temporary	   fishing	   settlement,	   visited	   periodically	   during	   the	   year.	   Such	   a	  
temporary,	   specific	  use	  of	   this	   site	   is	   consistent	   still	  with	   the	   ‘transient	  village’	  
model	   –	   only	   instead	  of	   a	   central	   living	   site,	   it	   appears	   to	   have	  been	   a	   smaller	  
peripheral	  settlement	  devoted	  to	  resource-­‐gathering.	  The	  central	  hub	  of	  activity	  
would	  most	   likely	   be	   located	  on	   the	  mainland	  or	   the	   larger	  Kapiti	   Island,	  with	  
Mana	  Island	  reserved	  as	  a	  fishing	  camp.	  	  
The	   abandonment	   of	   Mana	   after	   this	   occupation	   period	   until	   the	   Ngāti	   Toa	  
occupation	   is	  not	   likely	   to	  have	  occurred	  due	   to	   exhaustion	  of	   fish	   in	   the	   area.	  
The	  movement	  of	   the	   transient	  village	  occurs	  due	   to	  an	  exhaustion	  of	  resource	  
patches	  (Anderson	  &	  Smith	  1996;	  Walter	  et	  al.	  2006),	  which	  could	  have	  occurred	  
multiple	  times	  while	  Mana	  Island	  was	  continually	  visited.	  The	  eventual	  difficulty	  
of	  kumara	  growth	   in	   the	  Cook	  Strait	  area	   (Leach	  2006:189),	   rapid	  depletion	  of	  
moa	  and	  seals,	  and	  natural	  fluctuations	  in	  climate	  may	  have	  facilitated	  the	  move	  
to	  a	  location	  where	  frequent	  visits	  to	  Mana	  were	  no	  longer	  practical	  or	  feasible.	  	  
As	  mentioned	  in	  the	  introduction,	  Mana	  is	  known	  to	  have	  been	  occupied	  in	  the	  
past	  by	  both	  Ngāti	  Tara	  Tokanui	  and	  Ngāti	  Ira.	  A	  more	  in-­‐depth	  investigation	  into	  
the	  histories	  of	  these	  iwi	  may	  reveal	  supporting	  or	  conflicting	  evidence	  from	  oral	  
histories	   for	   these	   conclusions;	   however	   as	   this	   investigation	   would	   require	  
travel	   and	   interview	   permissions,	   it	   was	   unfortunately	   not	   feasible	   within	   the	  
time	  frame	  of	  this	  study.to	  investigate	  this	  further.	  
6.4.2 Late	  uses	  of	  site	  R26/141	  
The	   late	  occupation	   is	  much	  easier	   to	  analyse,	   given	   the	   ready	  availability	  of	  
oral	  and	  historical	  records	  regarding	  the	  Ngāti	  Toa	  occupation.	  This	  persisted	  for	  
a	   period	   of	   approximately	   20	   years,	   spanning	   both	   pre-­‐	   and	   post-­‐European	  
contact	  and	  settlement	  on	  Mana	  (Horwood	  1991).	  Te	  Rangihaeata	  and	  his	  hapū	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were	   known	   to	   have	   lived	   there	   year-­‐round,	  with	   occasional	   occupation	   by	  Te	  
Rauparaha,	  who	  is	  also	  known	  to	  have	  resided	  on	  Kapiti	  Island.	  
Many	  of	  the	  imported	  taxa	  found	  on	  Mana,	  such	  as	  the	  soft-­‐shore	  shellfish	  and	  
moa,	  were	  not	  any	  more	   likely	   to	  have	  been	  sourced	   from	  Kapiti	   Island	  due	   to	  
the	   nature	   of	   island	   fauna	   in	   the	   region,	   indicating	   that	   the	   network	   of	  
settlements	   formed	   by	   the	   Ngāti	   Toa	   would	   have	   also	   included	   sites	   on	   the	  
mainland,	   as	   proposed	   in	   Chapter	   2.	   This	   is	   supported	   by	   archaeological,	  
historical,	  and	  oral	  evidence	  of	  Te	  Rauparaha’s	  pā	  at	  Plimmerton	  and	  his	  brother	  
Nohoroa’s	  pā	  at	  Paremata	  (Davidson	  1978;	  Horwood	  1991:9).	  In	  this	  network	  of	  
settlements	  Mana	   Island	  appears	   to	  have	  been	  an	   important	   feature,	   being	   the	  
permanent	  home	  of	  one	  of	  the	  Ngāti	  Toa’s	  most	  prominent	  leaders.	  
6.4.3 Trend	  comparison	  
It	   is	   at	   this	   point	   that	   we	   can	   see	   some	   interesting	   differences	   between	   the	  
early	   and	   late	   settlements	   on	  Mana.	   There	   is	   far	   less	   variety	   among	   the	   fauna	  
represented	   in	   the	   early	   periods	   than	   the	   late.	   There	   is	   a	   difference	   in	   the	  
settlement	   permanence,	   with	   the	   temporary	   early	   period	   compared	   to	   the	  
permanent	  later	  period.	  There	  also	  appears	  to	  be	  a	  status	  difference	  among	  the	  
people	   residing	   on	   the	   island.	   In	   the	   early	   period	   the	   settlement	   would	   have	  
consisted	  of	  a	  small	  hapū	  or	  fishing	  group,	  likely	  not	  of	  notable	  status	  (Walter	  et	  
al.	  2006:281).	  The	  late	  period	  settlement	  is	  known	  to	  have	  consisted	  of	  some	  of	  
the	   highest	   status	   individuals	   in	   Ngāti	   Toa	   and	   their	   hapū.	   Finally,	   the	   early	  
period	  appears	  to	  represent	  a	  strong	  focus	  on	  fishing	  activities	  peripheral	  to	  the	  
main	   centre	   of	   living	   at	   another	   site,	   while	   the	   more	   central	   later	   period	  
represents	  all	  aspects	  of	  sedentary	  life.	  
Change	  in	  faunal	  variety	  in	  inland	  and	  coastal	  sites	  can	  be	  linked	  to	  the	  decline	  
of	  “high-­‐ranked”	  prey,	  namely	  moas	  and	  seals	  (Nagaoka	  2002).	  However,	  this	  is	  
an	   island	   site	   with	   no	   patch	   of	   moa,	   and	   fur	   seals	   appear	   to	   have	   been	   only	  
opportunistically	   targeted	   due	   to	   the	   presence	   of	   only	   a	   single	   individual	   each	  
from	   the	   early	   and	   late	   periods.	   The	   local	   faunal	   variety	   could	   be	   expected	   to	  
have	  stayed	  relatively	  stable	  then,	  with	  only	  a	  few	  changes	  in	  available	  taxa	  upon	  
the	   arrival	   of	   introduced	   species.	   However,	   there	   is	   a	   far	   greater	   variety	  
represented	  in	  the	  later	  period.	  This	  appears	  partially	  to	  do	  with	  the	  much	  more	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common	   or	   efficient	   use	   of	   netting	   as	   a	   fishing	   technique,	   and	   the	   increased	  
targeting	   of	   coastal	   species	   of	   birds	   and	   lizards.	   It	   is	   also	   partially	   due	   to	   the	  
aforementioned	  advent	  of	   introduced	  European	   species,	   the	  establishment	  of	   a	  
whaling	  station,	  and	   the	  variety	  of	   taxa	   (mainly	   shellfish)	  being	   imported	   from	  
the	  mainland.	  	  
A	  major	   difference	   to	   be	   addressed	  here	   then	   is	   in	   import	   vs.	   local	   resource	  
procurement.	   The	   faunal	   assemblage	   from	   the	   early	   period	   represents	   the	  
gathering	  of	  a	  resource	  (fish)	  for	  export	  to	  another	  location.	  It	  is	  less	  likely	  then	  
that	   many	   species	   would	   have	   been	   transported	   to	   the	   site	   after	   the	   initial	  
arrival.	  As	  a	  central	  site	  in	  the	  later	  period	  however	  importation	  is	  expected.	  This	  
is	  supported	  by	  the	  much	  greater	  variety	  of	  imported	  stone	  types	  present	  in	  the	  
later	  period,	  as	  opposed	  to	  the	  limited	  argillite	  and	  single	  nephrite	  adze	  fragment	  
from	  the	  earlier	  period	  (Horwood	  1991).	  	  	  
Another	   change	   between	   the	   early	   and	   later	   period	   settlement	   types	   is	   the	  
potential	  change	  in	  status	  of	  individuals	  residing	  at	  the	  site.	  Unfortunately,	  status	  
is	   not	   easy	   to	   determine	   from	   faunal	   remains.	   Te	   Rauparaha’s	   penchant	   for	  
consumption	   of	   ngārara	   afforded	   a	   certain	   notoriety,	   but	   the	   same	   cannot	  
necessarily	   be	   said	   of	   the	   earlier	   settlement,	   as	   attitudes	   and	  beliefs	   regarding	  
the	  consumption	  of	   lizards	  varies	  wildly	  across	  the	   landscape	  (Cree	  2014).	  The	  	  
only	  other	  potential	   indicator	  of	  change	   in	  status	   in	   in	   the	  artefactual	  material.	  
The	   complete	   lack	   of	   ornaments	   in	   the	   early	   period,	   in	   contrast	   to	   the	   large	  
numbers	  present	  in	  the	  late	  period,	  supports	  the	  initial	  hypothesis	  of	  the	  average	  
status	   of	   individuals	   present	   in	   the	   early	   period.	   Our	   knowledge	   of	   the	   high	  
status	   of	   the	   individuals	   residing	   on	   Mana	   in	   the	   early	   nineteenth	   century	   is	  
supported	  not	  only	  by	  the	  presence	  of	  large	  amounts	  of	  ornamentation,	  but	  also	  
by	  the	  European	  material	  present.	  A	  percussion	  cap	  dispenser	  found	  in	  Layer	  2	  
would	  have	  been	  the	  height	  of	  new	  technology	  in	  the	  1830s	  (Smith	  n.d.).	  
The	   final	  major	  difference	  between	   the	   two	   sites	   is	   the	  difference	   in	   activity	  
patterns	  present.	  The	  early	  period	  displays	   little	  activity	  other	  than	  fishing	  and	  
hunting.	  Minimal	  amounts	  of	  stone	  were	  present	  and	  no	  evidence	  of	  stone	  tool	  
manufacture,	   the	   only	   signs	   of	   horticulture	   present	   (kumara	   pits)	   are	   not	  
definitively	  dated	  to	  the	  early	  period	  and	  may	  just	  as	  easily	  be	  from	  early	  on	  in	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the	  late	  period	  settlement,	  and	  the	  only	  features	  present	  are	  two	  postholes	  in	  the	  
Black	  Layer.	  The	  late	  period	  shows	  all	  aspects	  of	  daily	  life,	  and	  is	  not	  just	  limited	  
to	   resource	   gathering.	   Net	   and	   snare	   technology	   was	   implemented	   in	   many	  
aspects	   of	   hunting	   and	   fishing,	   umu	   and	   post	   holes	   are	   abundant,	   burials	   are	  
recorded	   in	   historical	   record,	   and	   stone	   tool	   technology	   is	   abundant,	   as	   are	  
ornaments	  and	  other	  implements.	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Chapter	  7 Conclusions	  
This	   chapter	   contains	   the	   final	   summary	   of	   all	   information	   presented	   in	   the	  
discussion	   chapter.	  The	   two	   research	  questions	  presented	   in	  Chapter	  1	  will	   be	  
assessed	  for	  how	  satisfactorily	  they	  have	  been	  answered.	  Finally,	  gaps	  for	  future	  
research	  will	  be	  identified	  and	  described.	  	  
The	  chronology	  of	  the	  three	  primary	  occupation	  layers	  of	  site	  R26/141	  covers	  
two	   major	   periods	   of	   time.	   Layers	   3	   and	   Black	   appear	   to	   be	   from	   the	   same	  
occupation	   span	   most	   likely	   in	   the	   first	   half	   of	   the	   fifteenth	   century	   AD.	   This	  
occupation	  appears	  to	  be	  temporary	  and	  periodic	  in	  nature	  and	  mainly	  focused	  
upon	  procurement	  of	  fish	  for	  a	  more	  permanent	  settlement	  elsewhere.	  Layer	  2	  is	  
clearly	   associated	   with	   the	   1820-­‐40	   AD	   Ngāti	   Toa	   occupation.	   This	   is	   a	  
permanent	   year-­‐round	   settlement	   represented	   by	   many	   different	   activity	  
patterns.	  
Resource	   procurement	   methods	   and	   catch	   rates	   differed	   over	   the	   two	  
occupation	   periods.	   The	   earlier	   occupation	   demonstrated	   a	   heavy	   reliance	   on	  
demersal	  baited	  hook,	  while	  the	  later	  occupation	  showed	  a	  significant	  increase	  in	  
the	   use	   of	   netting	   and	   potentially	   also	   an	   increase	   in	   the	   use	   of	   basket	   traps.	  
Despite	   this	   increase,	   demersal	   baited	   hook	   remained	   the	   most	   commonly	  
employed	  method.	  One	  other	   factor	   that	   remained	   consistent	   over	   time	   is	   that	  
with	  a	   single	  exception	  all	   fish	  species	  appeared	   to	  have	  been	  obtained	   locally.	  
The	   only	   other	  major	   difference	   observed	  was	   the	   decrease	   in	  Pagrus	  auratus	  
catch	  rates.	  This	  was	  attributed	  mainly	  to	  seasonal	  difference	  between	  Layers	  3	  
and	  Black.	  
Analysis	   of	   fowling	   reveals	   that	   coastal	   and	   forest	   birds	   were	   the	   most	  
commonly	  exploited	  avian	  taxa.	  Exploitation	  of	  forest	  birds	  decreased	  slightly	  in	  
the	  later	  occupation	  and	  appears	  to	  have	  been	  compensated	  for	  by	  an	  increase	  in	  
coastal	  birds	  and	  a	  wider	  variety	  of	  habitats	  exploited.	  It	  was	  suggested	  that	  this	  
change	  is	  due	  to	   increased	  pressure	  upon	  the	  forest	  bird	  population	  during	  the	  
much	  larger	  and	  permanent	  nineteenth	  century	  settlement.	  The	  complete	  lack	  of	  
bird	  spears	  over	  all	  layers	  is	  attributed	  to	  the	  likely	  procurement	  of	  avian	  species	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by	  fowling	  methods	  other	  than	  spearing,	  such	  as	  netting,	  snaring,	  or	  traps.	  This	  
potentially	   corresponds	   to	   the	   increase	   in	   fish	   netting	   in	   the	   later	   occupation	  
period.	  
Shellfish	   selection	   of	   local	   rocky	   shore	   species	   remained	   relatively	   stable	  
between	  occupation	  periods,	  although	  increased	  selection	  of	  Turbo	  smaragdus	  in	  
the	   later	   occupation	   may	   reflect	   increased	   population	   pressures	   on	   the	   local	  
fauna.	   Change	   in	   rates	   of	   transportation	   of	   off-­‐island	   sandy	   shore	   and	  mudflat	  
species	  is	  theorised	  to	  reflect	  different	  site	  networks	  between	  the	  early	  and	  late	  
occupiers	  of	  Mana.	  	  
Terrestrial	   mammalian	   consumption	   reflects	   the	   known	   presence	   of	   certain	  
species	   in	   each	   occupation	   period	   such	   as	   sheep,	   pig,	   rat,	   and	   dog.	   Marine	  
mammal	   consumption	   shows	   a	   few	   differing	   trends	   over	   time,	  most	   notably	   a	  
potentially	   seasonal	   variation	   in	   fur	   seal	   catch	   rates	   during	   the	   early	   period	  
occupation	  span.	  The	  single	  cetacean	  in	  the	  assemblage	  is	  theorised	  to	  be	  either	  a	  
scavenged	  individual	  or	  a	  product	  of	  the	  whaling	  station	  known	  to	  have	  been	  in	  
operation.	  The	  dolphin	  remains	  are	  potentially	  the	  result	  of	  harpooning.	  
Reptile	  remains	  are	  scarce	  in	  the	  earlier	  layers,	  and	  were	  probably	  not	  actively	  
hunted.	   In	   the	   later	   layers	   is	   it	   much	   more	   likely	   that	   targeted	   lizard	   hunts	  
occurred,	   although	   they	  may	   also	   have	   been	   captured	   opportunistically	   during	  
visits	   to	   seabird	   colonies.	   It	   was	   concluded	   that	   all	   lizard	   remains	   (including	  
those	  of	  tuatara)	  could	  have	  been	  locally	  sourced.	  
The	   largest	   dietary	   contribution	   in	   all	   layers	   came	   from	   fish.	   The	   early	  
occupation	  has	  far	  less	  variety	  in	  the	  fauna	  exploited,	  which	  is	  attributed	  to	  the	  
final	  conclusion	  that	  the	  early	  layers	  represent	  seasonal	  fishing	  camps.	  The	  more	  
abundant	  variety	  in	  the	  late	  period	  occupation	  therefore	  can	  be	  attributed	  to	  the	  
dietary	   needs	   of	   a	   permanent	   settlement.	   The	   diet	   represented	   in	   each	  
occupation	  periods	  does	  not	   seem	   to	  be	  deficient	   in	  any	  essential	   components,	  
although	  there	  appears	  to	  be	  very	  few	  high	  fat	  yielding	  components	  in	  the	  later	  
part	   of	   the	   early	   occupation.	  This	  may	  be	   a	   contributing	   factor	   to	   the	   eventual	  
cease	  in	  occupation	  activity	  at	  this	  site.	  It	  is	  also	  possible	  however	  that	  this	  result	  
is	  affected	  by	  the	  much	  smaller	  sample	  size	  of	  the	  Black	  Layer.	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The	  research	  questions	  presented	  in	  Chapter	  1	  were:	  
a)	  What	  patterns	  of	  change	  are	  visible	  in	  the	  faunal	  record	  over	  all	  occupation	  
layers	  of	  site	  R26/141?	  
b)	   What	   do	   these	   patterns	   of	   change	   suggest	   about	   the	   diet,	   activity,	  
settlement,	  and	  lifestyle	  of	  the	  people	  who	  have	  inhabited	  Mana	  Island?	  
These	  questions	  have	  guided	  the	  path	  of	  this	  project,	  and	  have	  been	  answered	  
satisfactorily	   in	   the	   process.	   Patterns	   of	   change	   have	   been	   observed	   and	  
recorded	   across	   all	   occupation	   periods.	   These	   patterns	   have	   been	   applied	   to	  
analysis	  of	  diet	  using	  energy	  yield	  data,	  to	  analysis	  of	  activity	  patterns	  by	  relation	  
to	   site	   and	   artefact	   information,	   to	   analysis	   of	   settlement	   patterns	   using	   a	  
combination	  of	  all	  data	  accrued,	  and	  finally	  an	  overall	  picture	  of	   the	   lifestyle	  of	  
the	  occupants	  of	  Mana	  Island	  was	  formed.	  
Due	   to	   the	   time	   constraints	   of	   this	   project	   and	   the	   large	   amount	   of	   faunal	  
material	   present	   only	   the	   northern	   site	   R26/141	   was	   analysed.	   The	   faunal	  
assemblage	   from	   the	   southern	   site	   R26/141A	   remains	   to	   be	   identified	   and	  
interpreted,	   and	   the	   results	   compared	   to	   the	   conclusions	   made	   here.	   It	   is	  
possible	  that	  the	  southern	  occupation	  corresponds	  with	  the	  early	  occupation	  and	  
people	  represented	  by	  Layers	  3	  and	  Black	  –	  however	  it	  is	  also	  possible	  that	  this	  
site	   represents	   a	   different	   occupation	   altogether.	   Potential	   future	   research	  
directions	  should	  include	  a	  full	  analysis	  of	  this	  site.	  
Full	  analysis	  of	  the	  southern	  site	  will	  further	  our	  knowledge	  and	  could	  perhaps	  
create	   a	   new	   timeline	   for	   the	   occupation	   of	  Mana.	  Nonetheless,	   analysis	   of	   the	  
faunal	   collection	   from	   site	   R26/141	   has	   revealed	   in	   itself	   a	   rich	   and	   varied	  
timeline	   of	   events	   that	   contribute	   to	   the	   larger	   narrative	   of	   the	   Cook	   Strait	  
region.	  Most	  importantly,	  it	  has	  assisted	  in	  painting	  a	  detailed	  picture	  of	  the	  lives	  
of	  the	  people	  who	  have	  lived	  on	  Mana	  Island,	  spanning	  from	  nearly	  the	  earliest	  
occupation	  of	  New	  Zealand	  to	  the	  mid-­‐nineteenth	  century.	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